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Name:____________________ Date:___________ 

Period:___________________ ID #:___________ 

Period 

Solve each problem and box in your answers.  Identify all the knowns and show ALL your 

work to receive full credit.  Box in your answers!  Do not use pen! 

1. In a wave, two crests pass a given point each second.  The wave has a

frequency of ____________.

2. Increasing the frequency of a wave ____________ its wavelength.

3. You can calculate the speed of a wave by multiplying its ___________

and ___________.

4. A wave is introduced into a thin wire held tight at each end. It has an

amplitude of 3.8 cm, a frequency of 51.2 Hz and a distance from a crest to

the neighboring trough of 12.8 cm. Determine the period of such a wave.

5. A  fly flaps its wings back and forth 121 times each second. The period of

the wing flapping is ?

6. A tennis coach paces back and forth along the sideline 10 times in 2

minutes. The frequency of her pacing is ________ Hz.



7. Non-digital clocks (which are becoming more rare) have a second hand 

that rotates around in a regular and repeating fashion. The frequency of 

rotation of a second hand on a clock is _______ Hz. 

8. Olive Udadi accompanies her father to the park for an afternoon of fun. 

While there, she hops on the swing and begins a motion characterized by a 

complete back-and-forth cycle every 2 seconds. The frequency of swing is 

_________. 

 

 

 

 

9. A period of 5.0 seconds corresponds to a frequency of ________ Hertz. 

 

 

 

 

10. The period of the sound wave produced by a 440 Hertz tuning fork is ? 

 

 

 

 

 



Physics - Mario Gomez 
         Hector Gutierrez 

 
Students can go online to read the free Physics textbook on Openstax at the following 
link provided. The textbook is available for free and is viewable on any internet capable 
device. We will also be providing a pdf file containing the entire book as well. It may be 
downloaded and printed by chapter if the need arises for any student that does not have 
internet access. We will be submitting one assignment per week that can be completed 
by our students. 

 
 https://openstax.org/books/college-physics/pages/16-introduction-to-oscillatory-motion-
and-waves 
 
 
 
Assignments: 
 Week of Mar. 23 - 27 - Measuring Waves 
 Week of Mar. 30 - Apr. 3 - Period 
 Week of Apr. 6 - 10 - Wave Speed 



Name_______________  Date__________Class_______ 

Measuring waves 

 Wave speed           =    frequency     x   wavelength 

    (metres per second, m/s)          (hertz, Hz)            (metre, m)  

                (v)                     =          (f)            x         (λ) 

1. By varying the depth of the water,  a student uses a wave table to produces 

waves with different frequencies and wavelengths.  

Using the equation above can you fill in the table to calculate the different 

wave speeds?  

Remember to change units of wavelength into meters if they are in cm. 

Frequency (Hz) Wavelength (cm) Wavelength (m) 
Wave speed 

(m/s) 

10 Hz 10 cm 0.1  

2.5 Hz 10 cm   

30 Hz 2 cm   

50 Hz 1 cm   

(7 marks) 

2. The student then keeps the waves speed constant and varies the frequency.  

i) Can you rearrange the equation at the top of the page so you can calculate 

wavelength from frequency and wave speed? 

 

 

 

 

(1 mark) 

 



ii) Can you use your re-arranged equation to calculate the wavelength of the 

waves and fill in the table? 

Wave speed 

(m/s) 
Frequency (Hz) Wavelength (m) 

0.6 24  

0.6 30  

0.6 12  

0.6 20  

(4 marks) 

3. Another student goes to the beach to investigate the frequency of ocean 

waves.  He measures the wave speed and wavelength at different points along 

the beach.  

i.) Can you re-arrange the equation at the top of the page so you can calculate 

frequency from wavelength and wave speed? 

 

 

 

(1 mark) 

ii) Can you use your re-arranged equation to calculate the frequency of the ocean 

waves and fill in the table? 

Wave speed 

(m/s) 
Wavelength (m) Frequency (Hz) 

1.5 (m/s) 0.75  

1.2 (m/s) 0.4  

4 (m/s) 0.5  

3 (m/s) 0.3  

(4 marks) 

Total =     /17 marks 



Name:____________________     Date:___________ 

Period:___________________     ID #:___________ 

Wave Speed 

Solve each problem and box in your answers.  Identify all the knowns and show ALL your 

work to receive full credit.  Box in your answers!  Do not use pen! 

1. Earthquakes produce transverse waves that move more slowly than the 

p-waves. These waves are called secondary waves, or s-waves. If the 

wavelength of an s-wave is 23,000 m, and its frequency is 0.065 Hz, what is 

its speed? 
 

 

 
 

 
 

2. A dolphin can hear sounds with frequencies up to 280,000 Hz.  What is 
the speed of sound in water if a wave with this frequency has a wavelength 
of .0051 m? 

 

 
 

 
 

 
3. Sonar is a device that uses reflected sound waves to measure underwater 
depths. If a sonar signal has a frequency of 288 Hz, and the wavelength is 

5.00 m, what is the speed of the sonar signal in water? 
 

 

 
 

 

 
4. A buoy on the ocean bobs up and down. The waves have a wavelength of 

2.5 m, and a frequency of 1.6 Hz.  What is the speed of the waves? 

 

 
 

 

 



5. A dog whistle is designed to produce a sound with a frequency beyond 

that which can be heard by humans (between 20,000 Hz and 27,000 Hz). If 

a particular whistle produces a sound with a frequency of 25,000 Hz, what is 
the sound’s wavelength? Assume the speed of sound in air to be 331 m/s. 

 
 

 

 

 
 

6. The lowest pitch that the average human can hear has a frequency of 

20.0 Hz. If sound with this frequency travels through air with a speed of 331 
m/s, what is its wavelength? 

 

 
 

 
 

 
7. A ship anchored at sea is rocked by waves whose crests are 14 m apart. 
The waves travel at 7.0 m/s. How often do the wave crests reach the ship? 

 
 

 

 
 
 

8. One of the largest organ pipes is in the Auditorium Organ in the Atlantic 
City Convention Hall, New Jersey. The pipe is 38.6 ft long and produces a 

sound with a wavelength of about 10.6 m. If the speed of sound in air is 331 
m/s, what is the frequency of this sound? 

 
 

 

 

 

 
9. Waves in a lake are 6.0 m apart and pass a person on a raft every 2.0 s. 

What is the speed of the waves? 

 



Waves and
Wave Properties

I. Characteristics of Waves

⮚Waves

⮚ Transverse waves

⮚ Longitudinal waves

⮚Measuring waves



Waves



A. Waves
⮚Wave

⬥a rhythmic disturbance that travels from one 

place to another carrying energy through matter 

or space

⮚Medium

⬥the material a wave travels through

⬥solid, liquid, gas, or combination

⬥electromagnetic waves don’t need a medium 

(e.g. visible light)



Keywords to know
⮚crest- the highest point on a transverse wave

⮚trough- the lowest point on a transverse wave

⮚wavelength- the distance from one crest to the 

next or from one trough to the next; the repeat 

length of a wave

⮚amplitude- the maximum displacement from 

equilibrium



B. Waves & Energy
⮚Waves

⬥Carry energy

⬥Waves are caused by 

vibrations

⬥Can do work

⬥Move objects

⮚Energy

⬥Waves carry energy

⬥Vibration is a transfer 

of energy

⬥As waves carry 

energy the particles in 

the medium move

⬥ the direction of the 

motion determines the 

type of wave



C. Categories of 
Waves

⮚Mechanical Waves
⬥Must travel through a 

medium

⬥Cannot travel through a 

vacuum

⬥Examples: sound, ocean 

waves

⮚Electromagnetic 

Waves
⬥Does not require a medium

⬥Can be transferred through a 

vacuum

⬥Examples: light, UV rays, 

Visible light



D. Types of Waves

⮚Two Types:

Longitudinal Transverse



D. Transverse 
Waves

⮚Transverse Waves

⬥medium vibrates 

perpendicular to the 

direction of wave 

motion

⬥Examples: water waves, 

electromagnetic waves



B. Transverse 
Waves

⮚Wave Anatomy

crests

troughs

wavelen

gth

wavelen

gthamplitude

amplitude

corresponds to 

the amount of 

energy carried by 

the wave

nodes



E. Longitudinal 
Waves

⮚Longitudinal Waves (a.k.a. compressional 

waves)

⬥medium moves in the same direction as the 

wave’s motion

⬥Examples: sound waves, springs, slinky



E. Longitudinal 
Waves

⮚Wave Anatomy

rarefaction

compression

wavelength

wavelength

Amount of compression corresponds to amount of energy ≈ AMPLITUDE



F. Measuring 
Waves

⮚Frequency ( f )

⬥# of waves passing 

a point in 1 second

⬥SI unit: Hertz (Hz)

⬥shorter wavelength 

⇒ higher frequency ⇒
higher energy

1 second



1

Frequency =  period (       )

or

period = the amount of time for one     

cycle to do a complete motion

Frequency is measured in hertz (Hz).  

1Hz = 1 wave per second

Cycle

second

F. Measuring 
Waves



F. Measuring 
Waves

⮚Velocity ( v )

⬥speed of a wave as it moves forward

⬥depends on wave type and medium 

v = λ × f 
v: velocity (m/s)

λ: wavelength (m)

f: frequency (Hz)



F. Measuring Waves
Solid

⮚ Molecules are close together 

so waves travel very quickly. 

Liquid

⮚ Molecules are farther apart 

but can slide past one 

another so waves do not 

travel as fast.

Gas

⮚ Molecules are very far apart 

so a molecule has to travel 

far before it hits another 

molecule, so waves travel 

slowest in gases.



WORK:

v = λ × f

v = (3.2 m)(0.60 Hz)

v = 1.92 m/s

F. Measuring 
Waves

⮚EX: Find the velocity of a wave in a wave pool if its 

wavelength is 3.2 m and its frequency is 0.60 Hz.

GIVEN:

v = ?

λ = 3.2 m

f = 0.60 Hz

λ

v

f



WORK:

f = v ÷ λ

f = (5000 m/s) ÷ (417 m)

f = 12 Hz

F. Measuring 
Waves

⮚EX: An earthquake produces a wave that has a wavelength of 

417 m and travels at 5000 m/s.  What is its frequency?

GIVEN:

λ = 417 m

v = 5000 m/s

f = ?

λ

v

f
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