Phys 222: Modern Physics Spring 2025
HOMEWORK SET 3: PARTIAL DERIVATIVES
Due Friday, January 24, 2025

Example: Find the partial derivatives of f (x,y, z) = z sin(x - y).

of of of .
—=2zcos(x-y), —=-zcos(x-y), — =sin(x -
- (y)ay (x-y), — =sin(x-y)
PROBLEMS FROM AOD
1) Find the partial derivatives of the following functions:
a) f(x,y) = 3x* -xy +y
b) f(x, y) = &7 - x?y
c) p(0, ) = (0 - 3m) sin(¢ - z7)
d) p(0, §) = €°"* cos(6 - ¢)
4 2.2 4 . e . 6U 8l.l
e) Show that u = Ax" +2Bx“y* + Cy" satisfies the equation x& + yg =4y

2,,2
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f) Show that u = Y satisfies the equation x—u + y—Ll =3u
X+y ox oy

PROBLEMS FROM TZDII!
1) 8.18 Changes of coordinates in two dimensions (such as that from x, y to r, ¢) are much more com-

plicated than in one dimension. in one dimension, if we have a function f(x) and choose to regard x as a
fundtion of some other variable u, then the derivative of f with respect to u is given by the chain rule,

df _ df dx
In 2 dimensions the chain rule reads du’ dxdu
of of ox of oy
2= 27 TZDII (8.105)

or  ox ar oy or
of _ofox of oy
20 ox 00 dy o
a) Use the relations x = rcos(¢) and y = rsin(¢) [TZDITI (8.103)] to evaluate the four derivatives .
b)If f =™, use (8.105) to find Of /or.
¢) What is Of/ op?
d) By noticing that \/x* +y? =r and hence that f = e", evaluate 5f/drand of/d¢ directly and

check that your answers in parts (b) and (c) are correct.
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