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1. A 275-g mass hangs from an 75-cm long string.  In Trial 1, the mass is pulled back making a positive angle of 12( with the vertical and released.  In Trial 2, the mass is pulled back 12( and pushed toward the equilibrium position with an initial speed of 0.354 m/s.  In Trial 3, the same mass is placed on a spring and was observed to have the same period as in Trial 1.

A. Determine the period for Trial 1. 

B. What happens to the period (increase, decrease, no change) in Trial 2?  Explain.

C. Determine the spring’s force constant 

2. A stationary destroyer is equipped with sonar that sends out pulses of sound at 50.000 MHz.  Reflected pulses are received from a submarine directly below with a time delay of 72.0 ms at a frequency of 49.318 MHz.  The speed of sound in seawater is 1.54 km/s.

A. Find the depth of the submarine.

B. Find the vertical speed of the submarine. Is it diving or surfacing?

3. In certain ranges of a piano keyboard, more than one string is tuned to the same note to provide additional loudness.  Let us say there are two strings each of length 1.15 m that are supposed to have their fundamental frequency at 73.42 Hz.  However, one of the strings has slipped from its usual tension of 600 N to 550 N. 

A. What beat frequency will be heard when the two strings are struck simultaneously?  

B. What is the linear mass density of the string? 

4. You find an abandoned mine shaft and wish to measure its depth.  Using an audio oscillator of variable frequency, you note that you can produce successive resonances at frequencies of 63.58 and 89.25 Hz.  

A. What is the depth of the shaft?   

B. Draw a picture of these waves in the shaft.  Label the nodes and anti-nodes. 

5. A transverse sinusoidal wave on a string has a period T=0.0350 s and travels in the negative x direction with a speed of 28.0 m/s.  At t=0, a particle on the string at x=0 has a displacement of 0.025 m and is moving in the negative y direction with a speed of 1.60 m/s.  Write the wave function for this wave, i.e., for y = A cos (kx((t+(0), find A, k, ( and (0 and determine whether you should choose the plus or minus sign.  

















































