
PHYSICS 1020

Homework #3

(Due Mar. 8, 2021)

1. (KJF 15-3) A wave travels along a string at a speed of 280 m/s. What will be the

speed if the string is replaced by one made of the same material and under the same

tension but having twice the radius?

2. (KJF 15-34) What is the sound intensity level (in dB) of a sound with an intensity

of 3:0 � 10
�6 W/m2? What is this sound level in nepers (Np)?

3. (KJF 15-41) An opera singer in a convertible sings a note at 600 Hz while cruising

down the highway at 90 km/hr. What is the frequency heard by

a. A person standing beside the road in front of the car?

b. A person standing beside the road behind the car?

4. (KJF 15-58) An earthquake produces longitudinal P waves that travel outward at

8000 m/s and transverse S waves that move at 4500 m/s. A seismograph at some

distance from the earthquake records the arrival of the S waves 2.0 min after the arrival

of the P waves. How far away was the earthquake? You can assume that the waves

travel in straight lines, although actual seismic waves follow more complex routes.

5. The acoustic test chamber at the NASA Goddard Space Flight Center in Greenbelt

has a 10-foot diameter “woofer” speaker, and can produce sounds as loud as 150 dB.

How many times louder is this than the threshold of pain? That is, find the ratio of the

intensity of a 150 dB sound (in W/m2) to the threshold of pain (also in W/m2).

6. What is the force between two charges of charge C22 pC and �50 pC separated by

a distance of 7.0 cm? Is the force attractive or repulsive?

7. (KJF 20-19) What are the strength and direction of the electric field 2.0 cm from a

small glass bead that has been charged to C6:0 nC?

8. (KJF 20-27) What are the strength and direction of an electric field that will balance

the weight of (a) a proton and (b) an electron?
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