MATH 253 — WORKSHEET 8
PARTIAL DERIVATIVES

1. DIFFERENTIATE THE FOLLOWING FUNCTIONS

1) fay) = mis

) y y is const 5 1 quot rule 2z 2zy
(a) fm = oz \ 2242 - yai 2442 - (x2+y2)2 — - (m2+y2)2
b) f, =2 (2 auot rule (Fy)(#*+v*)—yay (22 49) _ 224y’ —y(2y) _ _o*—y?
v T oy \#h) T @+?)? T T @)

(2) Let z = /1 — 22 —y2.
() 9z Chamrulelam(l w—’u)ii x
oz - 2 \/1 z2—y2? - \/1_12_y2
b) Use -2 (22 +y? + 22) = 2 (1) = 0 to find & a different way:
ox Y ox ox
Solution: 0 = 2(1) = 8 22492 +22) =20 4+0+22- 8?, explanation: when we take the
ox y ox
partial derivative by =, we have %x = 2z, we have that y is constant, and we differentiate z

using the chain rule, noting that > depends on x). Solving the equation for % we have

0z 2x T T

or 22z -2 _42

(3) g(=,y) =1n(x +9?)

(a) 9o = = ZFyQ an)d by symmetry g, = ﬁ’yg.
o 2(a? %) 22(22) ) g2y -2y _ __ Axy
(b) Grax = ( 2+y2)2 - 2($2+ )2 Whlle gzy - 2:E ( 2+y2)2 - (w2+y )2 .
(€) gyz = W by problem 1(a) while g,, = (xT by symmetry (reverse the roles of x,y

in part (b)).
(d) Ag = g + Gyy = 0.

Remark. g(x,y) is the electric potential in two dimensions.
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