TT DAY IN HIGH SCHOOLS

THE MATHEMATICAL CONSTANT PI (11) can be approximately
written as 22/7 or 3.14. Many educational institutions in the world observe
22/7 i.e. 22" of July as  DAY. Some others, mostly in the USA do the
same on 14th of March. July date is the only choice for our [state] school
system. On that date all the students could be included without any
pressure of exams or syllabus deadlines.

INFOON 1

Detailed information on the definition, value, calculation and historical
aspects of this mathematical subject is available in WIKIPEDIA. Even
though the article is lucid [= easily understandable] | do not recommend it
for high school students [even if they are in English medium]. Hence |
recommend that the teachers could draw from this article and any other
sources and give a brief summary. [If a guest lecturer could be found, it is
even better]. The Wikipedia article is good from the point of view of
historical aspects including the contribution of Indian astronomers and
mathematicians. Teachers could use the info to motivate students. But
there are ways by which children can be made to patrticipate. | give below
some of them.

Determination of the value of mr— Hands-on methods

1.. Draw circles of known radii- measure the circumferences][c]]-
tabulate the ratio ¢/2r --find the mean value - use a sharp pencil and keep
a steady hand to draw the circles- use a string [ or twine, or silken thread ]
to measure the c.- no rubber bands, no elastic ones. Use pins if necessary
during the measurement of ¢c----- r is already chosen — do at least three
times using different r values,

2 In1 above, use a graph paper----- draw at least three circles on the
graph paper . ------ measure the area[A] by actually counting the small
squares. ------- CALCULATE r square [i.e. rxr] - tabulate —for each
circle [i.e. Each row in the table] ----find the ratio A/[rxr] - find the
average- teachers may ask the students about counting the squares
on the graph paper. There is a lot to learn in this activity. --- The circles
can be away from one another or even concentric.

3. In method 1 above, a variation can be made. ------- Instead of drawing
a circle, take a number of circular objects ordinarily available — either
use them as they are OR draw a neat outline - measure the diameter {d}




and circumference {c}----- make a table . Calculate = c/d- -------- find
the mean value. —the objects selected could be a plate, bangles, lids,
wheels, drums etc. — for measuring ¢, string method can be used — if the
object is a tin or wheel even a tailor’s tape is ok. ----- For measuring d, use
a vernier caliper ---- a handmade version of calipers is two blocks [ bricks
or tiles or books or setsquares | —

4 In 2 above, instead of drawing circles, we can use readily available
circular objects. See 3 above- measure the area by counting the squares. -
For a circle which is already drawn, finding the diameter is easier than
radius. —d is found as in 3 above. Use formula: 1 = 4A/[dxd] -------
this needs 2 more columns in the table A, d, 4A, [dxd], 4a/[dxd] - take
the average of the last column.

5. Do by volume measurement ----- use the formula V= {mr] [rxr} [h]
for a cylinder. —-use perfectly cylindrical objects like old-fashioned rice-
measurer—QOr  oil measurer [in this case even the volume in litres is
known]------ or use cylindrical portion of objects e.g. Water bottle, some
dubbas [containers[, measuring jar, beakers [from the lab], long pipes
etc.

Other methods are more abstract and very difficult and therefore less fun.
For high school students all or one or two of the above methods may be
sufficient and interesting. There are fall-out benefits of this activity. One is
that multiple measurements should be made to get at one value for a
parameter. Second is that if you do an experiment by varying the
variables , you can find the mean value of the results. Thirdly, the simple
act of tabulating data itself is of value to the learner.

6. There is a cut-and-paste activity given in text books. Make a circle on
cardboard. Cut itinto 16 or more EQUAL PARTS by cutting along the
diameters. You can then arrange the pieces in the shape of a rectangle.
The length of this rectangle will be [m]x[R] and the breadth will be [R] .
This observation assumes that circumference {c} = {2x(Trx[R]}. Knowing
that the area of a rectangle = [length[x[breadth] one can show that area
of a circle = (11 x{rxr} [experimentally!] . Whether this activity was done
earlier or not, now is an occasion to do this also. A group of students
could take this idea and pretend that they do not know either the value of
or the relevant formulas. This may be fun for the top percentile students.
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“Jokes on Pi”

(Collected from Web)

“May i have a large container of coffee?” Gives 3.1415926

Be rational ) _
T ( Get real.

“Pi” is an irrational number.
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WHATEVER You
Do, Don'T TaLk
To THAT GuUY.
HE'LL Go ord
FOREVER

LOVE IS LIKE PL...

NATURAL,
IRRATIONAL,
AND VERY REAL.
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SUGGESTED STUDENT ACTIVITIES FOR FINDING PI

Students can work in pairs —groups of even 10 or 20 can take part in the
playground activities-

Four types of measurements|[ mt] are suggested
A [i] mt of circumference [c] and radius [r]
[ii] mt of circumference [c] and diameter [d]
B [i] mtof area [A] and radius
[ii] mt of area [A] and diameter
C mtof volume [V] and the parameters needed for using appropriate formulas

D simple cut and paste method given below

A simple fun activity

Draw a fairly large circle on a cardboard of medium thickness [ say 10 cm radius] —
draw diameters such that the circle is divided into equal sector shapes [ 12 or 16 or 24
sectors ok]-

A sector looks like a piece of pizza or pie or birthday cake i.e conical shape---. cut so
many pieces — arrange them in the form of a rectangle- measure the length[ I] of this
constructed rectangle- breadth of the rectangle is the same as the radius[r] of the
starting circle — divide | by rto get  pi = [I/r]

Teachers may show stepwise pictures to students .[tip for the teachers : cut the last
sector into 2 equal small sectors and take them to opposite ends of the rectangle to give
you s decent looking rectangle]

Activities below are indicated by the types mentioned above-

* type Ali] uses the formula pi = ¢/2r -- type AJii] uses the formula pi = c/d

** type BJi] uses the formula pi = A/[rxr]--- type BJii] uses the formula pi =4A/[dxd]
** type C formulas depend on the shape of the volume e.g cylinder, sphere

LIST OF ACTIVITIES

1 circles drawn on plain paper with a compass — known radius
circles drawn on graph paper with a compass — known radius
circles drawn on playground with an improvised compass — known radius
half circle drawn on a wall with an improvised compass — known radius
playground fun with human hand-held circle — both r and d using ropes

a b~ wN

[1 to 5 belong type A[i] using the formula given above]

»

circles drawn on plain paper using circular objects — mt of diameter [dia]

circles drawn on graph paper using circular objects — dia mt

8 Circles drawn on playground using large circular objects — dia mt e.g large
wheel.

~




10
11

12

13

14

Big drum standing-
roll a tin or dabba on the table and measure distance [l]- measure dia using
improvised Vernier calipers —stick a thin tape or a thread on the dabba to easily
count the number of rotations[n] — here c=1/n

Do 9 above outdoors — use a tyre or wheel or cycle etc.

Do 10 above using a drum — have fun kicking the drum carefully between two
straight lines — don’t forget to put a mark on the side of the drum
Take a solid pipe — tightly wind a wire or twine around it — compact the wire/
string leaving no space between rings- count the number of rings [n]- unwind the
wire /string and measure the length [l] — find dia of the pipe using a vernier — see
9
Go to the packing department- take a roll of cello tape or any thin adhesive tape-
make a mark simultaneously [ meaning ‘at the same time’ ‘at one stroke’] in many
layers by pricking a pin radially (Along the radius) - unwind the tape and stick it
on the side of the table

[ i.e along a perfect straight line] —measure the total length [l]- number or
rotations

[n = pricked points | — see 9

This is special for senior ITI students - ask your teacher if he can give you a gear
which converts circular motion [=rotation, revolution] to linear motion — use the
arrangement to measure c. Diameter to be separately found — method similar to
9 to 13 above

[6 to 14 belong type A[ii] using the formula given above]

15 Draw circles on a graph sheet , using compass — physically count the small

squares , thus finding the area--- radius is known while drawing the circle —
use formula [[teachers/  volunteers can help in square counting method]

16. In 15 above another person can draw concentric circles and do as before

[15to 16 belong type B[i] using the formula given above]

17.  Draw circles on a graph sheet , using available [perfectly] circular objects —
physically count the small squares --- measure diameter- teachers/
volunteers can help to get the dia from the graph paper itself.

18. If there is a large room with tiled floor , 17 can be done — all square tiles is
preferred--,

[17 to 18 belong type BJii] using the formula given above]




19. Volume of a cylinder= [pi]x [ rxr] x [h] use this formula to calculate pi — a
calculator may be needed.

20. use water and measuring jar/cylinder to find the volume --- many cylindrical
objects can be found around you- Tiffin or lunch box, water bottle,

21. Volume of a sphere = [4/3] x [pi] x [ rxrxr] — this formula can be used — find
fairly spherical shapes which can be filled with water — e.g binthige (pot in
Kannada) , water filled

balloon. Rubber ball cut into half

22. volume of A very long cylinder- take a garden hose pipe [,the longer the
better]—fill up and carefully pour water into a bucket — carefully measure the
volume of this water — find the INTERNAL DIA by a suitable method-
[teachers/ volunteers can help in this]- stretch and find the length of the pipe
[1]- in cylinder formulas use | in place of h

23. Do 22 above —find CROSS SECTION AREA , INTERNAL, by imprint method
[ or any other]

[19 to 23- belong type C- use proper formulas]

Anyone interested in the above and want help can write to
engoneforall@gmail.com

Those who have tried the above or their own methods may aldo contact , it wi;ll
boost our confidence.




HAPPY Pl DAY? HAPPY Pl DAY

| | “Tl DAY / T1 83~ | |
@ 22, @ae3,—-22/7--22N° JULY @

m C=Circumference / @08
D R=Radius / @256
U D=Diameter / @9,
TN A=T] x R?
(\ e /3 A=Area / e
|
1
V=TT xR? x h
V=Volume / @33
\_,;R
h=height / 93T
C=11xD =

C=2xTTxR




| @ ~ On TT day get out of the class room, @ |
HAPPY PI DAY! do aCtiVitieS and be happy. HAPPY PI DAY!

T ©3Tomh SBRBoT ReTwomh WEDSEIBAVRY
Rl FOWD.

 We can calculate the value of ]
by measuring C, A or V and using appropriate
formulas.

* C, A 30 V NYR, 0FD IRT ARZFNY,
V03N TT 0D BomDHEDHTTD.

Contact your teacher for exciting activities
ESBRES 23EDIEIBNLMN &’)d)é %gédd& VODIE R

SETHU BANDHANA TRUST
. https://sethubandhana.org/




