
 
MT1 132 S15 Schwartz  Name_________________________________________________ 
All waves pass through the origin – even if it doesn’t look like it. 

 
1. This waveform results when two identical waves of amplitude A, wave number k, and frequency ω, approach 

each other from opposite directions. 
a) What is the name of the resulting wave form? Standing Waves 
b) Which graph above represents this wave form? C 
c) What is the mathematical function of the resulting wave form in terms of things we know like A, ω, k?  
It’s a stationary wave in space that oscillates up and down in time: y = Asin(ωt +δ)sin(kx +φ) , where δ,φ  are 
just phase constants, and either or both of the “sin” could be “cos”, because the difference is only a shift in δ,φ . 
 

2. This waveform results from the interference of two waves of amplitude A, and slightly different frequencies, 
99 Hz and 101 Hz. 

a) What is the name of the resulting phenomenon? Beats 
b) Describe what I hear. The sound of 100 Hz oscillating in loudness 2 times each second. 
c) Which graph best represents this wave form? D, except there should be 50 oscillations in each bunch instead 
of only 10.  
d) What is the mathematical function of the resulting wave form in terms of things we know like A, and ω? 
Refer to letter b) above: we should have an oscillation at 100 Hz that oscillates in amplitude at 2 Hz: 
y = Asin(4π t / s+δ)sin(200π t / s+φ) , where δ,φ are constants… and could just be left out as well 

 

3. This waveform represents the motion of a mass on a spring 
a) What is the name of the resulting motion? SHO 
b) Which graph above represents this motion? B 
c) What is the mathematical function of the resulting wave form in terms of things we know like A, and ω?  
Something oscillating in time, not in space: y = Asin(ωt +φ) , or cos… 

4. My friend has an old car with a mass of 2000 kg, and it has 30 cm of clearance (between the road and the 
floor of the car).  However, when we all get in (250 kg of us), the car has only 25 cm of clearance!   

a) What is the effective spring constant of the car’s suspension? 
ke=____5x104 N/m 
 

b) If we decided to bounce the car up and down 
(empty), what would be the period of our 
oscillations? 

T=____~1.3s 
5. I am floating in the ocean waves.  The form of the wave is 3mcos 0.05π
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a) calculate the wavelength. 
λ=____40 m 
 

b) What is the period of the wave? 
T=____5s 
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c) calculate the speed of the wave    vw=____8 m/s 
 

 



 
 



7. I am oscillating the end of a string up and down at a constant frequency, tension, and amplitude as the wave 
travels away. Then, suddenly, the string’s mass density is quadrupled: µ =>4 µo, what happens to the: 

a) Velocity of the wave? vw =>  ½ vwo 
 

b) Wavelength: λ=> ½ λo 
 

c) Power I put out: P => _2_Po 
 

d) Angle that the string makes when it crosses the equilibrium position: θ => _2_θo , in the small angle 
approximation 

 
e) Maximum acceleration of a piece of a tiny (~1 mm) length of string: a => _1_ao 

 
 


