FiIrst exam: Monday October 8, 2001
12:05 lecture: Room 1300 Sterling
1:20 lecture: Room 125 OLD Biochem Bldg
420 Henry Mall (corner Univ Ave)

the exam covers: Homework
Lab through Strings
Stuay Guide

the material iIscovered in Ch. 2-41n “ The Science of Sights
and Sounds’ on reserve at Helen C. White and at Physicslibrary

* Review Sessions In Room 3335 Sterling
‘Emre 1-3 pm Saturday, October 6
eSanthosh 1-3 pm, Sunday, October 7
Eva 3-5 pm Sunday, October 7




PH 109 | ecture 8 10/1/2001

Strings, Pipes

Vibration of Strings:
Fundamental frequency f,

T :tensionin N

£ = \Y ¢ _i I |: lengthinm
1~ Z 1 21 \r [ mass per unit
length In kg/m

changing the frequency:

e change length (guitar, violin etc):snorter L — higher pitch
e changetension (tuning): higher T — higher pitch

e change mass per unit length: heavier string — lower pitcr




Examples: (sent to class by eemail include answers

1. string frequency 300 Hz for T=40 N. Find frequency
for 50 N tension

2. 60 cm long string playsa certain tone. What length
will produce atone an octave higher (doublethe
frequency)?

3. A calo string1s80 cm long and hasa mass of 1.2 g.
a) FInd the mass per unit lengtn.
D) Find thetension required to obtain a frequency
of 200 Hz.



HIGHER MODES OF STRING

 Anoscillationiscalleda“MODE” If
each point makes ssmple harmonic motion

 NODE: placewhere string aoes not move

« ANTINODE (BELLY): largest amplitude of motion
A

N first mode: freq.f,

“fundamental”

T\

2" mode: freq.f,=2f,
A “first overtone’

: 39mode: freg.f,=3f
‘N “second overtone”




Standing Waves

wave on string isreflected at both ends of the string
RESULT:

SUPERPOSI TION of wavestravelling in
opposite directions makes “ standing wave’




Harmonics and Partials

. Theovertones are called “HARMONICS’ If they thear
frequencies are whole-number multiples of the fundamental

- When astring Is bowed or plucked, many modes osclillate
at the same time (shape of string: superposition of modes!)

. shape of string;
tonefrom different modes

e musicians call the sound made by the different
modes the “PARTIALS’ of the tone



http://surendranath.tripod.com/Harmonics/Harmonics.html

Plucked String

example: pluck string at 1/4 point from end.
which harmonics will be strong?
which harmonics will be absent?

Answer:

2" harmonic has belly where string Is plucked: STRONGEST
4t harmonic has NODE where string Is plucked: ABSENT
8" harmonic .... ABSENT

other harmonics:. more or less present, depending how much
amplitude they have at pt. where plucked.



