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Review: Mechanical wave
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Review: Wave function
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Review: Wave equation
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Review: Wave equation
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Example (1)
Demonstrate	that	any	differen0able	func0on	 	where	 	is	a	constant,	
provides	a	solu0on	of	wave	equa0on.	What	is	the	physical	meaning	of	the	
constant	 ?

f(t + αx) α

α
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Example (2)
A	block	of	mass	 	sits	on	an	fric0onless	inclined	plane	of	angle	 	as	in	
Figure.	It	is	connected	by	a	wire	of	linear	mass	density	 	=	0.03	kg/m	that	goes	
over	a	pulley	that	supports	mass	 .	Both	masses	are	at	rest.	If	transverse	waves	
travel	at	 	=	80	m/s	in	the	wire	find	 	and	 .	Ignore	the	mass	of	the	string	in	
compu0ng	the	tension	on	the	string,	use	it	just	to	find	the	velocity	of	waves.	

M α = π/4
μ
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Example (3)
A	wire	of	density	 	is	tapered	so	that	its	cross-sec0onal	area	varies	with	 	
according	to		

		

where	 	is	in	meters	squared	and	 	is	in	meters.	The	tension	in	the	wire	is	 .		
(a) Derive	a	rela0onship	for	the	speed	of	a	wave	as	a	func0on	of	posi0on.		
(b) If	the	wire	has	density	 	g/cm3		(aluminum)	and	is	under	a	tension	

	=	24.0	N,	determine	the	wave	speed	at	the	origin	and	at	 	=	10.0	m.	

ρ x

A = 1.0 × 10−5x + 1.0 × 10−6

A x T

2.7
T x
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Example (4)
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เ"อกเ%นห(งยาว	 	-.าความหนาแ2นคง3	 		-เ%น4าน5น6กลาง3เป9ยนแปลง
ไปตามระยะทางจากปลาย@านห(งเAนไปตามสมการ		

	

เCอเ"อกเ%นDEกFง@วยความGง	 	จงหา	
•มวลHอห2วยความยาวของเ"อกเ%นD	
•ความเJวของคKนในเ%นเ"อกของเ"อกเ%นD	
• เวลา3คKนในเ%นเ"อกจะเคKอน3จากปลาย@านห(งไปMงปลายNก@านห(ง	

L ρ0

d = d0 sin(πx/L); 0 ≤ x ≤ L
T
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Example (4)
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Review: Reflection
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Review: Sinusoidal wave
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Review: Sinusoidal wave
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Example (5)
A	sinusoidal	wave	traveling	in	the	nega0ve	 -direc0on	(to	the	leT)	has	an	
amplitude	of	20.0	cm,	a	wavelength	of	35.0	cm,	and	a	frequency	of	12.0	Hz.	The	
transverse	posi0on	of	an	element	of	the	medium	at	 ,	 	is	 	
cm,	and	the	element	has	a	posi0ve	velocity	here.	We	wish	to	find	an	expression	
for	the	wave	func0on	describing	this	wave.		
(a) Sketch	the	wave	at	 .		
(b) Find	the	angular	wave	number	 	from	the	wavelength.	
(c) Find	the	period	 	from	the	frequency.	
(d) Find	the	angular	frequency	 .	
(e) Find	the	wave	speed	 .	
(f) From	the	informa0on	about	 ,	find	the	phase	constant	 .	
(g) Write	an	expression	for	the	wave	func0on	 .

x

t = 0 x = 0 y = − 3.00

t = 0
k

T
ω

v
t = 0 ϕ

y(x, t)
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Example (5)
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Example (6)
The	equa0on	of	a	traveling	wave	has	the	form	 	
where	 	is	expressed	in	micrometers,	 	in	seconds,	and	 	in	meters.	Find	
•the	ra0o	of	the	displacement	amplitude,	with	which	the	par0cles	of	medium	
oscillate,	to	the	wavelength;	

•the	velocity	oscilla0on	amplitude	of	par0cles	of	the	medium	and	its	ra0o	to	the	
wave	propaga0on	velocity.

y(x, t) = 60 cos(1800t − 5.3x)
y t x
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Example (6)
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