                                       NAME: _______________________, Sect. #_______

Physics 109     Homework # 3                               due Monday, October 1, 2001
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speed of sound in air:  340 m/s.
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1. Find the phase shift  between 

     the two oscillations shown

     in the graph:

  phases shift = ___________

2. Wave length:

    a)The range of hearing extends from about 20 Hz to 20,000 Hz.

       The wave length of the lowest frequency you can hear is about  _________ m.

     The wave length of the highest frequency you can hear is about  __________m.

     b) find the frequency of a tone whose wave length is 0.75 m.









        f = ________________Hz. 

3.  Speed of propagation on String:

 at the Steinway factory, a worker finds that 500 m of piano wire on a spool weigh 2 kg. 

a) find the mass per unit length. 

b) find the speed of propagation on this wire for a tension of 40N

c) how much tension is required to double the speed of propagation?

4. The 60 cm long string of a viola is tuned to 200 Hz. 

a) The musician can change the frequency of the string by pressing the string against the finger board, so that the vibrating length becomes  shorter.

    How long should the vibrating length of the same string be to obtain a frequency of

    400 Hz? (hint: use proportions – how many  times  higher is f?)








length = __________________

    what length would produce 300 Hz?








length = __________________ 

b)  How many times greater or smaller should I make the tension on the string to 

     change the fundamental frequency from 200 Hz to 400 Hz?

c) What  is  the frequency of the third mode  of the original 200 Hz string?

make a drawing showing the shape of the string oscillating in the third mode

                    _______________________________________ 

5. Consider two loudspeakers oscillating in phase playing the same tune. Your ear is 6.0 m from one speaker and 5.4 m from the other. 

Which frequencies will you hear very little (cancel)? 
    Which frequencies would be loud? 
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		x		x'		2*sin(x)		sin(x-60)

		0		0		0		-0.8660254038

		2		0.0222222222		0.0697989934		-0.8480480962

		4		0.0444444444		0.1395129475		-0.8290375726

		6		0.0666666667		0.2090569265		-0.8090169944

		8		0.0888888889		0.2783462019		-0.7880107536

		10		0.1111111111		0.3472963553		-0.7660444431

		12		0.1333333333		0.4158233816		-0.7431448255

		14		0.1555555556		0.4838437912		-0.7193398003

		16		0.1777777778		0.5512747116		-0.6946583705

		18		0.2		0.6180339887		-0.6691306064

		20		0.2222222222		0.6840402867		-0.6427876097

		22		0.2444444444		0.7492131868		-0.6156614753

		24		0.2666666667		0.8134732862		-0.5877852523

		26		0.2888888889		0.8767422936		-0.5591929035

		28		0.3111111111		0.9389431256		-0.5299192642

		30		0.3333333333		1		-0.5

		32		0.3555555556		1.0598385285		-0.4694715628

		34		0.3777777778		1.1183858069		-0.4383711468

		36		0.4		1.1755705046		-0.4067366431

		38		0.4222222222		1.2313229507		-0.3746065934

		40		0.4444444444		1.2855752194		-0.3420201433

		42		0.4666666667		1.3382612127		-0.3090169944

		44		0.4888888889		1.3893167409		-0.2756373558

		46		0.5111111111		1.4386796007		-0.2419218956

		48		0.5333333333		1.486289651		-0.2079116908

		50		0.5555555556		1.5320888862		-0.1736481777

		52		0.5777777778		1.5760215072		-0.139173101

		54		0.6		1.6180339887		-0.1045284633

		56		0.6222222222		1.6580751451		-0.0697564737

		58		0.6444444444		1.6960961923		-0.0348994967

		60		0.6666666667		1.7320508076		0

		62		0.6888888889		1.7658951857		0.0348994967

		64		0.7111111111		1.7975880926		0.0697564737

		66		0.7333333333		1.8270909153		0.1045284633

		68		0.7555555556		1.8543677091		0.139173101

		70		0.7777777778		1.8793852416		0.1736481777

		72		0.8		1.9021130326		0.2079116908

		74		0.8222222222		1.9225233919		0.2419218956

		76		0.8444444444		1.9405914526		0.2756373558

		78		0.8666666667		1.9562952015		0.3090169944

		80		0.8888888889		1.969615506		0.3420201433

		82		0.9111111111		1.9805361375		0.3746065934

		84		0.9333333333		1.9890437907		0.4067366431

		86		0.9555555556		1.9951281005		0.4383711468

		88		0.9777777778		1.998781654		0.4694715628

		90		1		2		0.5

		92		1.0222222222		1.998781654		0.5299192642

		94		1.0444444444		1.9951281005		0.5591929035

		96		1.0666666667		1.9890437907		0.5877852523

		98		1.0888888889		1.9805361375		0.6156614753

		100		1.1111111111		1.969615506		0.6427876097

		102		1.1333333333		1.9562952015		0.6691306064

		104		1.1555555556		1.9405914526		0.6946583705

		106		1.1777777778		1.9225233919		0.7193398003

		108		1.2		1.9021130326		0.7431448255

		110		1.2222222222		1.8793852416		0.7660444431

		112		1.2444444444		1.8543677091		0.7880107536

		114		1.2666666667		1.8270909153		0.8090169944

		116		1.2888888889		1.7975880926		0.8290375726

		118		1.3111111111		1.7658951857		0.8480480962

		120		1.3333333333		1.7320508076		0.8660254038

		122		1.3555555556		1.6960961923		0.8829475929

		124		1.3777777778		1.6580751451		0.8987940463

		126		1.4		1.6180339887		0.9135454576

		128		1.4222222222		1.5760215072		0.9271838546

		130		1.4444444444		1.5320888862		0.9396926208

		132		1.4666666667		1.486289651		0.9510565163

		134		1.4888888889		1.4386796007		0.9612616959

		136		1.5111111111		1.3893167409		0.9702957263

		138		1.5333333333		1.3382612127		0.9781476007

		140		1.5555555556		1.2855752194		0.984807753

		142		1.5777777778		1.2313229507		0.9902680687

		144		1.6		1.1755705046		0.9945218954

		146		1.6222222222		1.1183858069		0.9975640503

		148		1.6444444444		1.0598385285		0.999390827

		150		1.6666666667		1		1

		152		1.6888888889		0.9389431256		0.999390827

		154		1.7111111111		0.8767422936		0.9975640503

		156		1.7333333333		0.8134732862		0.9945218954

		158		1.7555555556		0.7492131868		0.9902680687

		160		1.7777777778		0.6840402867		0.984807753

		162		1.8		0.6180339887		0.9781476007

		164		1.8222222222		0.5512747116		0.9702957263

		166		1.8444444444		0.4838437912		0.9612616959

		168		1.8666666667		0.4158233816		0.9510565163

		170		1.8888888889		0.3472963553		0.9396926208

		172		1.9111111111		0.2783462019		0.9271838546

		174		1.9333333333		0.2090569265		0.9135454576

		176		1.9555555556		0.1395129475		0.8987940463

		178		1.9777777778		0.0697989934		0.8829475929

		180		2		2.44921270764475E-16		0.8660254038

		182		2.0222222222		-0.0697989934		0.8480480962

		184		2.0444444444		-0.1395129475		0.8290375726

		186		2.0666666667		-0.2090569265		0.8090169944

		188		2.0888888889		-0.2783462019		0.7880107536

		190		2.1111111111		-0.3472963553		0.7660444431

		192		2.1333333333		-0.4158233816		0.7431448255

		194		2.1555555556		-0.4838437912		0.7193398003

		196		2.1777777778		-0.5512747116		0.6946583705

		198		2.2		-0.6180339887		0.6691306064

		200		2.2222222222		-0.6840402867		0.6427876097

		202		2.2444444444		-0.7492131868		0.6156614753

		204		2.2666666667		-0.8134732862		0.5877852523

		206		2.2888888889		-0.8767422936		0.5591929035

		208		2.3111111111		-0.9389431256		0.5299192642

		210		2.3333333333		-1		0.5

		212		2.3555555556		-1.0598385285		0.4694715628

		214		2.3777777778		-1.1183858069		0.4383711468

		216		2.4		-1.1755705046		0.4067366431

		218		2.4222222222		-1.2313229507		0.3746065934

		220		2.4444444444		-1.2855752194		0.3420201433

		222		2.4666666667		-1.3382612127		0.3090169944

		224		2.4888888889		-1.3893167409		0.2756373558

		226		2.5111111111		-1.4386796007		0.2419218956

		228		2.5333333333		-1.486289651		0.2079116908

		230		2.5555555556		-1.5320888862		0.1736481777

		232		2.5777777778		-1.5760215072		0.139173101

		234		2.6		-1.6180339887		0.1045284633

		236		2.6222222222		-1.6580751451		0.0697564737

		238		2.6444444444		-1.6960961923		0.0348994967

		240		2.6666666667		-1.7320508076		1.22460635382238E-16

		242		2.6888888889		-1.7658951857		-0.0348994967

		244		2.7111111111		-1.7975880926		-0.0697564737

		246		2.7333333333		-1.8270909153		-0.1045284633

		248		2.7555555556		-1.8543677091		-0.139173101

		250		2.7777777778		-1.8793852416		-0.1736481777

		252		2.8		-1.9021130326		-0.2079116908

		254		2.8222222222		-1.9225233919		-0.2419218956

		256		2.8444444444		-1.9405914526		-0.2756373558

		258		2.8666666667		-1.9562952015		-0.3090169944

		260		2.8888888889		-1.969615506		-0.3420201433

		262		2.9111111111		-1.9805361375		-0.3746065934

		264		2.9333333333		-1.9890437907		-0.4067366431

		266		2.9555555556		-1.9951281005		-0.4383711468

		268		2.9777777778		-1.998781654		-0.4694715628

		270		3		-2		-0.5

		272		3.0222222222		-1.998781654		-0.5299192642

		274		3.0444444444		-1.9951281005		-0.5591929035

		276		3.0666666667		-1.9890437907		-0.5877852523

		278		3.0888888889		-1.9805361375		-0.6156614753

		280		3.1111111111		-1.969615506		-0.6427876097

		282		3.1333333333		-1.9562952015		-0.6691306064

		284		3.1555555556		-1.9405914526		-0.6946583705

		286		3.1777777778		-1.9225233919		-0.7193398003

		288		3.2		-1.9021130326		-0.7431448255

		290		3.2222222222		-1.8793852416		-0.7660444431

		292		3.2444444444		-1.8543677091		-0.7880107536

		294		3.2666666667		-1.8270909153		-0.8090169944

		296		3.2888888889		-1.7975880926		-0.8290375726

		298		3.3111111111		-1.7658951857		-0.8480480962

		300		3.3333333333		-1.7320508076		-0.8660254038

		302		3.3555555556		-1.6960961923		-0.8829475929

		304		3.3777777778		-1.6580751451		-0.8987940463

		306		3.4		-1.6180339887		-0.9135454576

		308		3.4222222222		-1.5760215072		-0.9271838546

		310		3.4444444444		-1.5320888862		-0.9396926208

		312		3.4666666667		-1.486289651		-0.9510565163

		314		3.4888888889		-1.4386796007		-0.9612616959

		316		3.5111111111		-1.3893167409		-0.9702957263

		318		3.5333333333		-1.3382612127		-0.9781476007

		320		3.5555555556		-1.2855752194		-0.984807753

		322		3.5777777778		-1.2313229507		-0.9902680687

		324		3.6		-1.1755705046		-0.9945218954

		326		3.6222222222		-1.1183858069		-0.9975640503

		328		3.6444444444		-1.0598385285		-0.999390827

		330		3.6666666667		-1		-1

		332		3.6888888889		-0.9389431256		-0.999390827

		334		3.7111111111		-0.8767422936		-0.9975640503

		336		3.7333333333		-0.8134732862		-0.9945218954

		338		3.7555555556		-0.7492131868		-0.9902680687

		340		3.7777777778		-0.6840402867		-0.984807753

		342		3.8		-0.6180339887		-0.9781476007

		344		3.8222222222		-0.5512747116		-0.9702957263

		346		3.8444444444		-0.4838437912		-0.9612616959

		348		3.8666666667		-0.4158233816		-0.9510565163

		350		3.8888888889		-0.3472963553		-0.9396926208

		352		3.9111111111		-0.2783462019		-0.9271838546

		354		3.9333333333		-0.2090569265		-0.9135454576

		356		3.9555555556		-0.1395129475		-0.8987940463

		358		3.9777777778		-0.0697989934		-0.8829475929

		360		4		-4.89842541528951E-16		-0.8660254038

		362		4.0222222222		0.0697989934		-0.8480480962

		364		4.0444444444		0.1395129475		-0.8290375726

		366		4.0666666667		0.2090569265		-0.8090169944

		368		4.0888888889		0.2783462019		-0.7880107536

		370		4.1111111111		0.3472963553		-0.7660444431

		372		4.1333333333		0.4158233816		-0.7431448255

		374		4.1555555556		0.4838437912		-0.7193398003

		376		4.1777777778		0.5512747116		-0.6946583705

		378		4.2		0.6180339887		-0.6691306064

		380		4.2222222222		0.6840402867		-0.6427876097

		382		4.2444444444		0.7492131868		-0.6156614753

		384		4.2666666667		0.8134732862		-0.5877852523

		386		4.2888888889		0.8767422936		-0.5591929035

		388		4.3111111111		0.9389431256		-0.5299192642

		390		4.3333333333		1		-0.5

		392		4.3555555556		1.0598385285		-0.4694715628

		394		4.3777777778		1.1183858069		-0.4383711468

		396		4.4		1.1755705046		-0.4067366431

		398		4.4222222222		1.2313229507		-0.3746065934

		400		4.4444444444		1.2855752194		-0.3420201433

		402		4.4666666667		1.3382612127		-0.3090169944

		404		4.4888888889		1.3893167409		-0.2756373558

		406		4.5111111111		1.4386796007		-0.2419218956

		408		4.5333333333		1.486289651		-0.2079116908

		410		4.5555555556		1.5320888862		-0.1736481777

		412		4.5777777778		1.5760215072		-0.139173101

		414		4.6		1.6180339887		-0.1045284633

		416		4.6222222222		1.6580751451		-0.0697564737

		418		4.6444444444		1.6960961923		-0.0348994967

		420		4.6666666667		1.7320508076		-2.44921270764475E-16

		422		4.6888888889		1.7658951857		0.0348994967

		424		4.7111111111		1.7975880926		0.0697564737

		426		4.7333333333		1.8270909153		0.1045284633

		428		4.7555555556		1.8543677091		0.139173101

		430		4.7777777778		1.8793852416		0.1736481777

		432		4.8		1.9021130326		0.2079116908

		434		4.8222222222		1.9225233919		0.2419218956

		436		4.8444444444		1.9405914526		0.2756373558

		438		4.8666666667		1.9562952015		0.3090169944

		440		4.8888888889		1.969615506		0.3420201433

		442		4.9111111111		1.9805361375		0.3746065934

		444		4.9333333333		1.9890437907		0.4067366431

		446		4.9555555556		1.9951281005		0.4383711468

		448		4.9777777778		1.998781654		0.4694715628

		450		5		2		0.5
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