Physics 217

Assignment #3
Name:_________________________

1. (Hassani 2.1 selected) Find the partial derivatives with respect to the indicated variable of the following functions at the given points.
	
[image: image1.wmf]xyz

e


	With respect to x at
	(1,0-1)

	
[image: image2.wmf])

/

cos(

z

xy


	With respect to z at
	((,1,1)

	
[image: image3.wmf]x

z

z

y

y

x

2

2

2

+

+


	With respect to y at
	(1,-1,2)

	
[image: image4.wmf]÷

÷

ø

ö

ç

ç

è

æ

+

+

+

+

2

2

2

)

ln

z

y

x

cz

by

ax


	With respect to x at
	(a,b,c)


2. (Hassani 2.2) The earth has a radius of 6400 km.  The thickness of the atmosphere is about 50km (much less than the radius of the earth). Starting with the volume of a sphere and USING DIFFERENTIALS, estimate the volume o the atmosphere. Hint: find the volume of a sphere when its radius changes by a small amount.
3. (Hassani 2.4)  Show that any function of the form 
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 is a solution of the 1-D wave equation 
[image: image6.wmf]0

1

2

2

2

2

2

=

¶

¶

-

¶

¶

t

f

c

x

f

.  Hint: let 
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4. (Hassani 2.5) Assume that 
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 satisfies the 2-D Laplace equation 
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5. (Hassani 2.7) Suppose that 
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. Write an equation relating the constants (, (, (, and ( such that the function 
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 satisfies the heat equation: 
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6. (Hassani 2.18) A function 
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of Cartesian components can also be thought of as a function of cylindrical coordinates ((, (, z) because the latter are functions of the former via the relations 
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a) Use the chain rule for differentiation to find 
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. Express your answers entirely in terms of cylindrical coordinates.
b) Show that the vector
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, when written entirely in terms of cylindrical coordinates and cylindrical unit vectors, becomes 
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7. (Hassani 2.28) A function
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of Cartesian coordinates can also be thought of as a function of some other coordinates u and v defined by 
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a) Apply the procedure shown in Eaxmple 2.3.2 in your text to find the unit vectors 
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b) Find u and v as functions of x and y.

c) Calculate 
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d) Write the vector 
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 entirely in terms of the (u, v) coordinate system.
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