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‘Music": What it means?

Introduction:

Read following conversation between Rahi and her music teacher.

Teacher: For the annual pregramme, | need one person from your class to sing
national anthem from the stage.

Rahi: All of us like our national anthem. So you can select anyone of us.

Teacher: True. But | will take an audition and select the student who can sing
it ‘properly’.

Rahi: What you mean by properly? All of us know the exact words of
anthem.

Teacher: Yes. But you don’t have to just ‘recite’ it, you should be able to ‘sing’
it.

Rahi: But all of us also know the tune of the national anthem. So all of us
can sing it.

Teacher: Singing is not just knowing the tune. You should sing with exact .

Rahi: | know the seven ¥r. They are &1, %, 7, |, U, ¢, -1,

Teacher: Correct. Singing properly means each sound from your vocal chord
should hit correct position of the respective §x.

Rahi: Correct position? What is that? Are they standing somewhere?

What do you think the teacher is trying to say? Do you understand what she means by
‘correct position’?
Let us take the example of a harmonium.

For the following tasks, we will need a smartphone. There are many smartphone apps
which show you frequency of sound played in the vicinity of the phone. We will use one of
those apps. ;

Session-1

Task 0 : Familiarization with the ‘Tuner - Daluner’ app

1) We will be using ‘DaTuner Lite’ app throughout this LU to measure the
frequency of different musical notes. When you open the app, the
frequency is shown on the bottom left Sid(.-'.‘ of the screen. The .sgale along
the left edge shows volume level. Note units of both the quantities.

2) Just to test the app, we will need some volunteers. Take the phone

Da Tuner App

from the teacher. One of you can try saying the vowel ‘311" in an extended

way and see what frequency gets displayed. Tell the frequency to the entire class and the
pass the phone to next group.
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Task 1. |
Understanding the relation between different notes on a harmonium

For convenience, let us agree to a convention. On the harmonium, you will see a palfgrg:
black keys and then a set of three black keys. The white key just b.efore the black pafr ‘k

key in the figure) will be called White 1 (W1). As you proceed rightwards from this key,
next key will be called Black 1 (B1), the next one is W2 and so on. Note that B3 comes

after W4,
W, R | |

Now, note the frequency of the keys in the table below.

Key Freq Key Freq Key Freq
w1 o jeYy H= ws 268 H, wis Y85 Hz
Bl |t i B6 220 Hp B11 YO} bt e
W2 Nk M2 w9 2727 Hz W16 Y6 2
B2 (23 ., B7 244 w,  Bl2 | 493 | w2
w3 130 He WI0 | 262 W17 152y Hz
W4 /358 Ho Wil 2923 o, W18 e | ikits 2
B3 ' |[Y4 H 2 B8 294 e | B13 | 533 | 1.,
W5 18T daye W12 | 2l e 4 Wi 22 | 142
=g 64 Hlz B9 329 Hz Bl4 éso e P
W6 A3 Wawe il W13 | BYUE § qp | W20 | 499 | oy,
B5 184 Sy Bl10 370 Hz | B5  Fup | 1,
B 198 e | e | 392| 4y, | w1 [ Fpuaiie
What patterns do you observe in these frequencies? Note do Wiuzr 0 sr?rv?tn%ns g‘o Z

O Frequcng s zncrcaszy e ldﬁ 2 Yow Fxeguene X dﬂblz’t\j,
@Sers‘éi%?w-zwp FE Iherea’s ong é] a ¢mslan? 1.6s4.

Task 2 : Understanding the seven 3R for any given scale

In the beginning, Rahi spoke about seven ¥R in Indian music. Let us find the relation

between ¥ and harmonium keys (in a particular scale). Refer to the table above (in Task 1)

r and note down frequencies of the keys given in table below (in the second row). In the

third row of the table, write the ratio of frequency of each key to the frequency of the key
W1,
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Key Wl w2 W3 w4 @ W5 W6 w7 w8

Fred. | |OUHe |[6Hs | SOHy 133He |SSHz |39He 19 EH;203H 2
Ratio | | % % % % _’_——vg 2

Sur

Harmonium or piano uses pre-defined frequencies which are set to a fixed frequency ratio.
This is called ‘equi-tempered scale’. However, one may note that there are other ways of
defining scale, which give almost same frequencies. Looking at the decimal ratios in Task
2, one may notice that these ratios can also be expressed as fractions where both
numerator and denominator are both integers less than 20.

Write the ratios in that form. The sequence of ratio you get is known as ‘Ptolemaic
Sequence’.

Task 3:

Finding the frequency of seven X in any scale

Different scales in music just mean starting your first ¥ at another key. Now suppose your
first T (i.e. &) is starting with B1 instead of W1. Use the ratios you found above and in the

table on the previous page to decide which keys will correspond to other HX. Here Bl is
taken just as an example and you can choose,?ny other key instead of B1,
Sur o7 3 Tq : H | :1 ' g H Rl
Ratio'.j{ - ’J?—-Z 23 5q =z s/
Fre.  /SSHz 179Kz |96z 203He 233, 262Kz 23247 SV 2
Ky | WS W IWF  WE W Wi WL W2
Play this sequence on harmonium to see if you get similar sequence of sounds as playing
W1-W7,
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Session 3
Task 4: Understanding the working of Jaltarang

Take ceramic bowls / metallic bowls / beakers
of different kinds and a measuring cylinder.

Place the 3 bowls / beakers side by side
and tap them with a pencil and note down
the frequency in each case. Which bowl
has the highest frequency?

Description (size and material) of the Frequency observed
beaker

S0 mf ('%_m%\, 1272 H-
2. 50 vl (Enfly) 3+ H.
500wl (‘Qmﬁi{j ) 3260 HZ

Take the largest beaker, keep adding a fixed amount to water to it (say 25 ml each time)
and note the frequency.

Volume of water added Frequency observed

Sﬁwf CM) 1100 H=
5ol (Fl)) 352 6H=
25owml AW 2471l H=

Is it possible to change the frequency of this bowl/beaker to match that of the smallest
bowl/beaker and at what water level will that occur?

A 2 e, 5F 2% _‘Po:r;‘[]e 2? ?'.5'7”[ Zh any bow? / Jca(e >

What all parameters are important in deciding vibrating frequency of the beaker? ,
2

AnsD De 7’”;?/ 522¢ , 97255, Amoun? ﬂ wattr added ,m@ Tersd]
o lume fte.
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