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Practice Problems  January 18, 2005

MJM

The two lowest frequencies of an organ pipe

are at 170 Hz and 510 Hz. Given that the velocity

of sound in air is 340 m/s, find the length of 

this organ pipe.




Ans:   0.50 m

A string is fixed at one end and free at the other. 



0.60 m

The string is shown as a heavy line in the sketch

and it is attached to a very light line.

a) Draw a displacement wave for the lowest 

resonant frequency of this string

b) If the lowest resonant frequency is 150 Hz,

find the speed (phase velocity) of the wave on the string.

Ans: 360 m/s

Two source of sound 3.0 m apart are emitting sound 

in phase at a frequency of 200 Hz. 

An observer walks in a circle of 11.0 m around the center

of the two observers. How many interfernce maxima does 

the observer hear in one full circuit around?



Ans:   6 maxima

Three charges are shown in



-3(C

the diagram. Find the x and y

components of the net force


1.4 m


3.6 m

5(C

on the +5 (C charge by the other two.








+3(C


Ans:  Fx = 0     Fy = +0.0038 N

Set up an integral to find the 


 0.6 m                   0.6 m                   0.95 m

electric field at point p.

The line of charge has +5.0 x 10-8 C

+++++++++++ ----------------



p

on its lefthand end, and -5.0 x 10-8 C

on its righthand end.

Answer: (one possible version of the answer)



Ex = 9x109 Nm2/C2 (5x10-8 C/0.6 m) [  0( 0.6m dx/(2.15-x)2  - 0( 0.6m dx/(1.55-x)2  ]

What is the acceleration of an electron ( q = -1.6 x 10-19 C, m = 9.1 x 10-31 kg) in an electric field of 

E = i 350 N/c + j 200 N/C ?


Ans:     a = - i 6.15 x 1013 m/s2 - j 3.52 x 1013 m/s2 .

Use gauss's law to find  the electric field at a distance of 3.2 m from an infinitely long wire with a charge density of +2.7 x 10-10 C/m.


a) what type of surface is required in gauss's law?

a 'closed'  surface

b) what is the shape of this surface?



a cylinder of length L and radius 3.2 m, 









coaxial with the wire

c) which direction is electric field?



radially away from the wire

d) what is magnitude of the field at 3.2 m from the wire?
E = 1.35 N/C

Use gauss's law to find the electric field a

distance of 0.75 m above an infinite sheet of charge.

The surface charge density is 1.25 x 10-9 C/m2.


a) what type of surface is required in gauss's law?

a 'closed'  surface

b) what is the shape of this surface?



a prism of length 1.5 m, extending 0 75 m 








above and below the sheet. Top area  =Any

c) which direction is electric field?



directly away from the sheet

d) what is magnitude of the field at 0.75  m from the sheet?
E = 70.6 N/C

