Crave the Wave – Northmont Invitational 2009

Team Name________________________             Team Number________________________

Team Members_______________________________________________________________

· All work must be legible

· You must show your work to receive maximum points.

· [image: image36.wmf]i
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Indicate your final answer with a box or circle around the answer

· Assume the velocity of light in air is equal to that in a vacuum and is equal to 3.00x 10  m/sec

· Assume the velocity of sound in air is equal to 343 m/sec
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1) Identify the parts of the wave (5pts)
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A = Wave Length__________________________________

B =Crest___________________________________
C =Node___________________________________

D =Amplitude___________________________________

E =Trough___________________________________


2) Describe / define the following (9pts)

Transverse Wave- A Wave in which all particles opf the medium move in a direction perpendicular to the direction to which the wave moves 
Longitudinal Wave- A wave in which particles of the medium move in a direction parallel to the direction which the wave moves


Surface Wave- Wave in which particles of the medium undergo a circular motion
Torsional Wave-wave motion in which the vibrations of the medium are periodic rotational motions around the direction of propagation 
Incident Wave- A wave that strikes a boundary or difference in medium
Reflected Wave- A wave reflected from a surface, discontinuity, or junction of two different media, such as the sky wave in radio, the echo wave from a target in radar, or the wave that travels back to the source end of a mismatched transmission line
Destructive Interference – The superposition of waves with opposite amplitudes causing the remaining wave to have reduced amplitude
Constructive Interference –when waves have displacements in the same direction resulting in an amplitude larger than any of the individual waves
Refraction- The change in direction if waves at the boundary between two different media
3) Fill In. (13pts)

a. The length of time it takes a point on a medium carrying a wave to go through one full cycle is the __period_________________ of the wave

b. The reciprocal of the wave’s period is its _____frequency___________________.

c. The hertz is a measure of  ___frequency___________________

d. Two points on a wave that are a half wavelength apart are ___180____________ degrees out of phase with each other.

e. The product of frequency and wavelength gives the ______velocity or speed___________of a wave.

f. The speed of sound in air depends only on ___temperature________________.

g. Diffraction around corners is greater when the ____wavelength__________________ is larger

h. If you are moving toward the source of sound, the __frequency______________ you perceive will be higher than that emitted by the source.

i. A point of maximum destructive interference is called a(n) ___node____________________.

j. The closed end of an organ pipe must be a(n) ____node__________________ of the standing wave in the pipe.

k. One hertz is equivalent to __one cycle per second______________________________

l. The frequency of a not two octaves below A-440 is ___110___________________hertz.

m. In a standing wave in a rope, the distance from one anti-node to the next is a(n) ____half wave length_____________________

4) The sound from a bolt of lightning is heard 3.6 seconds after you see the flash. 

     How far away was the lightning strike (in meters)? (5pts)

Distance = speed of sound X number of seconds



 = 343 meters X 3.6 seconds



 = 1234.8 meters


5) A periodic longitudinal wage that has a frequency of 20.0 Hz travels along a coil spring. If the distance between successive compressions is 0.400m, what is the speed of the wave? (5pts)


V= 
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f = (0.400m)(20.0Hz) = 8.00m/s


6) What will be the wavelength of the wave in a rope if its speed in that rope is 12 meters per second and the end of the rope is shaken with a frequency of  6.0 hertz? (5pts)
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7) The speed of sound in water is 1498 m/s. A sonar signal is sent straight down from a ship at a point just below the water surface, and 3.80 seconds later the reflected signal is detected. How deep is the ocean beneath the ship? (5pts)


The time fro the wave to travel down and back is 3.80 seconds. The time one way is half 3.80 seconds


or 1.9 seconds.


d = vt = (1498 m/s)(1.9s) = 2846.2m

8) The velocity of the transverse waves produced by an earthquake is 8.9km/s and that of the longitudinal waves is 5.1 km/s. A seismograph records the arrival of the transverse waves 73s before the arrival of the longitudinal waves. How far away was the earthquake? (10pts)


d = vt   We don’t know t, only the difference in time 
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then putting t back into 

d = v
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(8.9 km/s)(98 s)= 870 km or 870,000m


9) Twin water bugs Jimminy and Johnny are both creating a series of circular waves by jiggling their legs in the water. The waves undergo interference and create the pattern represented in the diagram at the right. The thick lines in the diagram represent wave crests and the thin lines represent wave troughs. Several of positions in the water are labeled with a letter. Categorize each labeled position as being a position where either constructive or destructive interference occurs. (6pts)

A___Constructive_________

B___Constructive_________

C___Destructive__________

D___Destructive__________

E___Destructive__________

F___Destructive__________


10)What is the frequency of a microwave that has a wavelength of 3.0cm? (5pts)
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11) The lowest not on a piano is an A with a frequency of 27.5 hertz. What is the frequency of the A three octaves higher? (5pts)

Each octave up is double the frequency so 27.5 Hz must be doubled 3 times to get 220 Hz

12) A source of sound emits a 300 hertz signal while moving toward you at 30 meters per second.  What frequency do you hear?(10pts)

The wavelength if the source were not moving would be 
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However the motion of the source reduces the wavelength on the forward side by 
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The wavelength of the sound you gear is thus 1.04meters and it’s frequency is
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13) A light beam in air hits a sheet of crown glass (index of refraction 1.52) at an angle of 30.0 degrees. 

      At what angle is it refracted? (10 pts)







14) The index of refraction of crown glass is 1.53 for violet light and its 1.51 for red light. (5pts)


a. What is the speed of the violet light in crown glass?



[image: image22.wmf]s

m

x

s

m

x

n

c

v

/

10

96

.

1

53

.

1

/

10

00

.

3

8

8

=

=

=



b. What is the speed of red light in crown glass?
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15) Identify each of the colors of light after dispersion by a prism.  (7pts)
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16) Identify the missing colors in light (4pts)



17) An FM radio staion operates at 95.7 MHz. (5pts)

a. What is the frequency of the radio station in hertz?

1 megahertz = 1,000,000 Hz

95.7MHz = 95.7 X 1,000,000Hz = 95,700,000 Hz
b. What is the wavelength of the radio station to the hundredth of a meter?
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18) Identify the following seismic waves (4pts)
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_______P waves______________________                           __________S wave__________________
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                           [image: image29.png]



_________Love Wave___________________                      ______Rayleigh Wave_____________________

19)   An ocean wave has an amplitude of 2.5 m. Weather conditions suddenly change such that the wave has an amplitude of 5.0 m. The amount of energy transported by the wave has changed by what percentage? (2pts)

400% or 4 times


20) The following images all represent what? (1pt)
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21) What is the frequency of a wave if two points 90 degrees out of phase reach their peaks 0.10 seconds apart? (5pts)

The time diference of 0.10 s represents a phase difference of 90degrees / 360 degrees or just one fourth of a cycle. Therefore a full cycle takes 0.40 s which is the period of the wave. Then:
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22) Assuming the most efficient antenna is ½ the wavelength, how long should the antenna be to broadcast at 98 megahertz? (5pts)
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23) Determine the frequency of a red laser whose wavelength is 6.9 x 10
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24) A piano tuner adjusts a string to sound C-264 hertz. In trying to match a second string to it, he sounds both together and hears three beats per second. What is the frequency of the other string? (4pts)

The difference between the two frequencies must be 3 hertz so the other one is either 261 hertz or 267 hertz


25)

Different colored light sources shine on different colored sheets of paper. The indicated paper color represents the appearance of the paper when viewed in white light. Fill in the table below to show the color of light which reflects from the paper (i.e., the color observed). (7pts)

	
	Color of 

Light
	Color of 

Paper
	Color Observed

	a.
	Blue
	Red
	black

	b.
	Red
	Magenta
	red

	c.
	Yellow
	Blue
	black

	d.
	Blue
	Cyan
	blue

	e.
	Red
	Yellow
	red

	f.
	Yellow
	Red
	red

	g.
	Blue
	Blue
	black
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a.


b.


c.


d.


e.


f.


g.








__red_________________


__orange_________________


___yellow________________


___green________________


___blue________________


___indigo________________


___violet________________





red





Green





blue





A





B





C





D





__Magenta_____________


____Yellow_____________


____Cyan______________


_____White_____________





Diffraction
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_1292702169.unknown

_1292702866.unknown

_1292876672.unknown

_1292876954.unknown

_1292877409.unknown

_1300765309.unknown

_1292877314.unknown

_1292876825.unknown

_1292703680.unknown

_1292875661.unknown

_1292876068.unknown

_1292875155.unknown

_1292702925.unknown

_1292703294.unknown

_1292702306.unknown

_1292702448.unknown

_1292702568.unknown

_1292702366.unknown

_1292702245.unknown

_1292702272.unknown

_1292702221.unknown

_1292701688.unknown

_1292702097.unknown

_1292702120.unknown

_1292702033.unknown

_1292361420.unknown

_1292701655.unknown

_1292701667.unknown

_1292701536.unknown

_1292343174.unknown

_1292343200.unknown

_1292343225.unknown

_1292343087.unknown

