An octave is a series of eight notes whose frequencies vary in such a way that the 1 t
owes
note of the octave has a frequency that one half as much as the highest note of the octay
e.

HANDOUT 85-25
SETTING UP YOUR GUITAR
TO PLAY A FULL OCTAVE

Here is a chart of all of the notes on a piano and their frequencies:

"Note Hz Note Hz Note Hz Note Hz N

—-——21 527 _| 2 654 | C3__ | 1308 | ¢4 [ 2618 cgte 5:'323 CN: =
G 346 | C#2 | 69.3 | C#3 | 1386 | c#a | 277.2 | o#s [seaa | cis
5367 | D2 | 734 | D3 | 1468 | D4 [2937 [ 05 15673 [ b6

S# (389 | D#2 | 778 [ D#3 | 1556 | D#a | 311.1 | D#5 | 6223 | o#e

£1 412 | E2 824 | E3  |1648 | E4 [ 3296 | E5 [6593 | E6

F1 437 | F2 873 | F3 | 1746 | F4 | 3492 | F5 | 6985 | Fs
1 462 | F#2 | 925 | F#3 | 1850 | F#4 | 370.0 | F#5 | 740.0 | F#6
G1_ 1490 | G2 98.0 | G3_ [ 1960 | G4 | 3920 | G5 | 784.0 | G6
#1519 | G#2 | 1038 | G#3 | 207.7 | G#4 | 4153 | G#5 | 8306 | G#6

Al 1550 | A2 | 110.0 | A3 | 2200 | A4 | 4400 | A5 | 880.0 | A6

A 1583 | A#2 | 1165 | A#3 | 2331 | A#4_| 466.2 | A#5 | 932.3 | A6

=1 1617 | B2 | 1235 | B3 | 2469 | B4 | 4939 | B5 | 987.8 | B6

Notes and Frequencies Chart

The Major Scale

Ky Cc cf D D E F FH G Gt A A B C
c 1 2 3 4 5 6 7 1
D 7 1 2 3 4 > 6

E 6 7 1 2 3 4 S

F 5 6 7 1 2 3 4 2
G 4 5 6 7 1 2 s =
A 3 4 5 6 7 1 2

B 2 3 4 5 6 L

On a guitar, the frets mark where to place your fingers so tha
down the neck, you can play a full octave of notes on one string.

finger is placed between two frets, but for the purposes of this project

mark the frets where you actually need to place your finger.
To set up your guitar to be able to play an octave, do the following:

L Geta tuner app (such as the Pano Tuner app)

and its frequency.

t as you move them
On a real guitar, the
guitar, you can just

to know what note you're playing




¢ Determine what note it is played and tune
major scale keys shown in

le octave your string will

Pluck the open string on your guita
the string so that it will play the starting note of any
the major scale chart. This will tell you what major sca

play after you mark the frets.

Once you know your starting note (denoted by a 1 on the major scale chart),
determine what frequencies you will need to locate for notes 2-8 (the rest of the
octave).

Move your finger along the string, pressing on the string and plucking the string
until you can locate the frequency for note 2 on your octave. When you find it,
mark it on your guitar.

Repeat step 4 for each remaining note until you have seven frets marked (for
notes 2-8). The open string is note 1.



HANDOUT 8B-1: GUITAR DESIGN PROJECT
EXPECTATIONS AND RUBRICS

PROBLEM
To build a guitar using recycled, reused
materials that meets the listed constraints

To present the guitar to the class and play an

octave and a song using the guitar

DUE DATES

« Presentation of guitar in class:

+ Final report:

CONSTRAINTS

No parts or pieces can be from a real guitar.
The guitar must be constructed out of recycled and re-purposed materials.

The guitar must be clearly audible across the classroom.
The guitar must be tunable (i.e, have a string or strings that can be tightened and

loosened).
The guitar must have frets marked so that a full octave can be played.

The guitar must contain a resonating cavity.

The guitar must be robust enough to be played multiple times.

SAFETY PRECAUTION

Wear personal protective equipment (eye protection) during the setup,

takedown segments of the activity.

hands-on, and

PROCESS

This project will be complete
is expected that time will be spent brainstorming and trying out differen

finalizing and implementing a plan. Enter all aspects of the design process in your engineer-
ing notebook, using the format at the back of the notebook.
Make special note of the following aspects of your guitar design:

d outside of class time. At the beginning of the project, it
t ideas before



1.  The design process you followed to get from the initial prob] .

. 3 . t _
tion (i.e., your brainstorming and sketches of initial igeas in Zf;e fln?l s-oluf
materials to choose the best ones — your bui] ding, testing andyred analysis o
marking of the frets for playing an octave — the final resultt \ esign — the

2. The analysis of the guitar’s parts, pieces, and aspects to optim;j
. 4 (0] tl .
meet the constraints ptimize the guitar to

3. How the various parts and pieces of the guitar were put to
eth
make the final product P gether as a system to

If you need help on any aspect of this Project, don't hesitate to ask the teacher. If you
are lacking materials, see the teacher. If you need help with the tuning portion or mark-
ing the frets to play an octave, br ing the guitar in to school before the day it is due so that
the teacher can help you.

PRESENTATION

To present your guitar to the class, you will be asked to play through the entire octave
correctly and then to play a simple song. Some examples of simple songs are “Twin-
Kle, Twinkle, Little Star,” “Happy Birthday,” and “Joy to the World”; however, you can
choose another song, as long it uses most of the octave’s notes and you get the teacher’s

approval ahead of time.

GRADING

The grading for this project uses multiple rubrics. You will be graded on the final guitar,
on your group’s presentation, on your engineering design notebook (individual grade),

and on your final report.

FINAL REPORT
A final report (one per group) should be typed and submitted and should include the

following items:

* Heading: Title, date, group members’ names

* Materials: A list of materials that you used to build your guitar

Final Design Sketch: A sketch of the final design of the guitar. It can be har:ld;nd
drawn on the typed report, created by computer, or drawn and then scanne

inserted.

* Build Process: An explanatio

the guitar

n of the build process your group followed to build



Pictures: Pictures of the guitar during the build process (can be jpegs inserted
into the final report), with annotations for each picture. The pictures can be
included within the “Build Process” section of the report separate after that

section.
Analysis: A summary of analysis that was done on parts and pieces of the guitar

to gather data to make more informed design choices
Reflection: A reflection about the project, including a discussion of how and why
your final completed guitar differed from your original, brainstormed design.
Also, within your reflection, include a discussion of difficulties your group
encountered in the design and build process and how the group was able to
overcome those difficulties.

Changes: A discussion of changes your group would make if you had to build
another guitar or to redo this project and why your group would want to make

those specific changes.



