MATH 203 Implicit Differentiation Dr. TeBeest

Consider the equation
2
2’ + e’ +2° = cos(wyz), (1)

which represents a surface in 3-D.

Determine % and %

ox oy’

Note that this implies that z is a function of variables  and y: =z = z(z,y).

0
1. To determine a—z differentiate both sides of Eq. (1) partially with respect to z, and then
x

: . 0z
solve the resulting equation for —.
x
0 0
B (m2 +e¥ + 2’2) = 5 {Cos(xyz) }
0 0 0 0
%(ﬁ) + afx(eyz) + %(22) = —sin(zyz) g(xyz)
20404222 in(zyz) y — (z2) ts as a constant
x 2— = —sin(zyz)y —(x2 acts as a constan
Oz Y2Y oz Y
0 0
22 + Qza—; = —sin(zyz)y (z + xa—;) used product rule
20+ 22z, = —sin(zyz)y(z+22,) switched to z, notation
2x 4+ 22z, = —yzsin(zyz) — xyz, sin(xyz) multiplied RHS
222, + xyz, sin(xyz) = —2x — yzsin(xyz) now solve for z,
Ze| 22 + 1y sin(xyz)} = —2x —yzsin(xyz) factored z, on LHS
—2z — yzsin(zyz)
Zy = : , so
2z + xysin(zyz)
0z 2z + yzsin(zyz)
or  2z+axysin(wyz)
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0
2. To determine a—z differentiate both sides of Eq. (1) partially with respect to y, and then
Y

solve the resulting equation for

dy’

Remember that z is a function of variables x and y:

z = z(z, y).

0

2 2
ay(x +e? +z) = a—y[cos(myz)}
Oy Dty Dy g 9
ay(‘r )+ 8y (6 )+ ay(z ) - Slﬂ(I’yZ) ay(‘ryz)
0

—sin(xyz) x 8—(yz) x acts as a constant
)

0
—sin(zyz) x (z + ya;) used product rule
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2y692 + 222,
dey2 + 22z,
222, + xyz, sin(xyz)

zy| 22+ zy sin(xyz)}

Ry

0z
y

—sin(zyz) x (2 + yzy)

switched to z, notation
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—xzsin(xyz) — zyz, sin(ryz)
—2ye’” — zzsin(zyz)
—2ye’” — zzsin(zyz)

—2ye¥” — xzsin(xyz)

22 + zysin(zyz)

2ye?” + xzsin(zyz)

2z + zysin(zyz)

multiplied RHS

now solve for z,

factored z, on LHS
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