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Chapter 6: PARTIAL DERIVATIVES
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Chain Rule for Partial Derivatives

Definition

If g is a differentiable function at x and f is differentiable at g(x), then the composite function

F(x) = (f o g)(x) = f(g(x))

is differentiable at x as follows:
dF df  dg(x)

dx dg(x) dx

— 2 dy
If y = cos x°, calculate -

Solution:
Let f(x) = cos x and g(x) = x2, then (f o g)(x) = f(g(x)) = cos x2.
It follows that .
di d;
= —sin (g(x)) and 8(x) = 2x

dg(x)
By applying the chain rule, we have

dy  df dg(x)

dx dg(x) dx

= —sin (g(x)) (2x) = —2x sin X2 .
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Chain Rule for Partial Derivatives

In the following, we expanded the chain rule for composite functions of two or three functions. Thus, we need to use the chain
rule more than once.

0 If w = f(x,y), x = g(t), and y = h(t) such that f, g and h are differentiable, then

df'iﬁf dx+af dy
dt  9x dt  dy dt
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Chain Rule for Partial Derivatives

In the following, we expanded the chain rule for composite functions of two or three functions. Thus, we need to use the chain
rule more than once.

0 If w = f(x,y), x = g(t), and y = h(t) such that f, g and h are differentiable, then
df  of dx+af dy
dt  9x dt  dy dt
e If w = f(x,y), x = g(t,s), and y = h(t, s) such that f, g and h are differentiable, then

of of Ox n of Oy
ot  Ox ot By ot

of of ox  Of Oy

g Ox Os Oy Os ’
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Chain Rule for Partial Derivatives

In the following, we expanded the chain rule for composite functions of two or three functions. Thus, we need to use the chain
rule more than once.

0 If w = f(x,y), x = g(t), and y = h(t) such that f, g and h are differentiable, then

df'iﬁf dx+af dy
dt  9x dt  dy dt

e If w = f(x,y), x = g(t,s), and y = h(t, s) such that f, g and h are differentiable, then

of of Ox n of Oy
ot  Ox ot By ot

of of ox  Of Oy

g Ox Os Oy Os ’

e If w=f(x,y,z), x=g(t,s), y = h(t,s), and z = k(t, s) such that f, g, h and k are differentiable, then

af  of 6x+8f 8y+8f 9z
at Ox ot Oy ot 09z ot
of of dx  Of Oy " of 0Oz

— =+ — — —.
ds Ox Os Oy Os Oz Os
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

B
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %
Solution:
1)

of of

ot ox
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %
Solution:
1)

of of Ox

ot ax ot
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

of _ of 8x+8f
ot  ox ot Ay
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

8f76f 8x+8f dy
ot  ox ot Ay ot
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

8f76f 8x+8f dy
ot  ox ot Ay ot
=Yy
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

8f76f 8x+8f dy
ot  ox ot Ay ot

2
=ys
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

8f76f 8x+8f dy
ot  ox ot Ay ot
:y52+(x+2y)
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

8f76f 8x+8f dy
ot  ox ot Ay ot

=y 5%+ (x+2y) (1)
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

or _of ox of oy
ot ox Ot dy Ot
=y 5%+ (x+2y) (1)
= (s+1t) 2+t +2s+2t

:53+252t+25+2t.
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

or _of ox of oy
ot ox Ot dy Ot
=y 5%+ (x+2y) (1)
= (s+1t) 2+t +2s+2t

:53+252t+25+2t.

(2)

of  of
s Ox
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

(2)

Dr. M. Alghamdi

or _of ox of oy
ot ox Ot dy Ot
=y 5%+ (x+2y) (1)
= (s+1t) 2+t +2s+2t

:53+252t+25+2t.

of af Ox

8s  Ox Os
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

or _of ox of oy
ot ox Ot dy Ot
=y 5%+ (x+2y) (1)
= (s+1t) 2+t +2s+2t

:53+252t+25+2t.
(2

of of ox  of

- = + —
Js Ix Os dy
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

(2)

Dr. M. Alghamdi

or _of ox of oy
ot ox Ot dy Ot
=y 5%+ (x+2y) (1)
= (s+1t) 2+t +2s+2t

:53+252t+25+2t.

of of ox  of dy

— = +
Js Ix Os dy Os
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

(2)

Dr. M. Alghamdi

8f76f 8x+8f dy
ot  ox ot Ay ot
=y +(x+2) (1)

(s+1t) s> +s°t+2s+2t

:53+252t+25+2t.

of of ox  of dy

Js Ix Os dy Os
y (2st) + (x + 2y)(1)
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Chain Rule for Partial Derivatives

Iff(x,y) = xy + y%, x = s°t, and y = s + t, calculate (1) % ) %

Solution:

(&)

or _of ox of oy
ot ox Ot dy Ot
=y 5%+ (x+2y) (1)
= (s+1t) 2+t +2s+2t

:53+252t+25+2t.
(2

of of ox  of dy

Js Ix Os dy Os
y (2st) + (x + 2y)(1)

= (s + t)(2st) + S2t 425+ 2t

=352t 4 2st? + 25 + 2t .
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Chain Rule for Partial Derivatives

If f(x,y,z) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = 2, calculate (1) % ) %

t

Dr. M. Alghamdi MATH 104 November 3, 2022 6/8



Chain Rule for Partial Derivatives

If f(x,y,z) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = 2, calculate (1) % ) %

t

Solution:
1)

of of
ot ox
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Chain Rule for Partial Derivatives

If f(x,y,z) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = 2, calculate (1) % ) %

t

Solution:
1)

of of Ox

ot ox ot
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Chain Rule for Partial Derivatives

Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) % ) %

Solution:
1)

of of ox  of

Efaxaz Biy
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Chain Rule for Partial Derivatives

Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) % ) %

Solution:
1)

of Of Ox Of Oy

ot ox ot oy ot
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Chain Rule for Partial Derivatives

Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) % ) %

Solution:
1)

of of ox Of oy = of

. + —
ot ox Ot Oy Ot oz
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Chain Rule for Partial Derivatives

Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) % ) %

Solution:
1)

of Of Ox Of 9y ~Of 0z

— = +
ot ox Ot Oy Ot Oz Ot
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

of of ox Oof 9y Of 0z

ot ox ot 9y Ot 0z ot

= (14 ycos(xy) — zsin(xz))
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

of of ox Oof 9y Of 0z

ot ox ot 9y Ot 0z ot

= (14 ycos(xy) — zsin(xz)) s
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

of of ox Oof 9y Of 0z

ot ox ot 9y Ot 0z ot

= (14 ycos(xy) — zsin(xz)) s + x cos(xy)
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

of of ox Oof 9y Of 0z

ot ox ot 9y Ot 0z ot

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1)
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

of of ox Oof 9y Of 0z

ot ox ot 9y Ot 0z ot

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz)
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

of of ox Oof 9y Of 0z

ot ox ot 9y Ot 0z ot

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (?—25)
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%:st’1
of -~ of Ox of Oy of 0z

i oz > —s

ot ox ot oy ot 9z ot ot @2

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

9z _ s _ .1
] Form,letz—f—s?

s+ ((s+ t)s + ts) cos(ts (s + t)) + ((tiz) ts — (;) s) sin(sz)

oz 1
= s+ (s + 2ts) cos(ts(s + t)) . He

Os t
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Chain Rule for Partial Derivatives

Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) % ) %

Solution:
(1) o For%,letz:%:st’1
of of ox Oof gy oOf 0z

i + oz 5 —s
ot Ox Ot 9y ot 09z Ot ot 2
—s

= (1 + ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (—-)

( ) t2 @ For 22 Jetz= ¢ s%

ds t =
=s+ ((s+ t)s + ts) cos(ts (s + t)) + ((iz) ts — (E) s) Si"(sz)
t t oz 1
=5+ (s2 + 2ts) cos(ts(s + t)) . s Tt
(2
of -~ of
8s  ox
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%:st’1
of -~ of Ox of Oy of 0z

i oz > —s

ot ox ot oy ot 9z ot ot @2

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

9z _ s _ .1
] Form,letz—f—s?

s+ ((s+ t)s + ts) cos(ts (s + t)) + ((tiz) ts — (;) s) sin(sz)

oz 1
=s+ (s2 + 2ts) cos(ts(s + t)) . os  t
(2
of -~ of Ox
ds  Ox Os
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%:st’1
of -~ of Ox of Oy of 0z

i oz > —s

ot ox ot oy ot 9z ot ot @2

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

9z _ s _ .1
] Form,letz—f—s?

s+ ((s+ t)s + ts) cos(ts (s + t)) + ((iz) ts — (f) s) sin(sz)
t t oz 1
=5+ (s2 + 2ts) cos(ts(s + t)) . ds Ty

(2

of  Of Ox  Of
9s  Ox Os Oy
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%:st’1
of -~ of Ox of Oy of 0z

i oz > —s

ot ox ot oy ot 9z ot ot @2

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

9z _ s _ .1
] Form,letz—f—s?

s+ ((s+ t)s + ts) cos(ts (s + t)) + ((iz) ts — (f) s) sin(sz)
t t oz 1
=5+ (s2 + 2ts) cos(ts(s + t)) . ds Ty

(2

of -~ Of Ox of Oy
ds 9x Os Oy Os
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%
of -~ of Ox of Oy of 0z

9 _ oz
ot 9x 9t 9y 9t 9z Ot En
= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

s+ ((s+ t)s + ts) cos(ts (s + t)) + ((iz) ts — (f) s) sin(sz)
t t oz 1
=5+ (s2 + 2ts) cos(ts(s + t)) . ds Ty

(2

of _ of 6x+6f ay  of
9s Ox Os Oy Os 0z
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%
of -~ of Ox of Oy of 0z

9 _ oz
ot 9x 9t 9y 9t 9z Ot En
= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

s+ ((s+ t)s + ts) cos(ts (s + t)) + ((iz) ts — (f) s) sin(sz)
t t oz 1
=5+ (s2 + 2ts) cos(ts(s + t)) . ds Ty

(2

of of Ox . of 9y Of Oz
9s Ox Os Oy Os 9z Os
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%
of -~ of Ox of Oy of 0z

9 _ oz
ot 9x 9t 9y 9t 9z Ot En
= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

s s o
s+ ((s+ t)s + ts) cos(ts (s + t)) + ((—2) ts — (=) s) sin(s")
t t oz 1
=s+ (s2 + 2ts) cos(ts(s + t)) . st
(2
of  Of Ox . of 9y Of Oz
9s Ox Os Oy Os 9z Os

= (14 y cos(xy) — zsin(xz))
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%
of -~ of Ox of Oy of 0z

9 _ oz
ot 9x 9t 9y 9t 9z Ot En
= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

s s o
s+ ((s+ t)s + ts) cos(ts (s + t)) + ((—2) ts — (=) s) sin(s")
t t oz 1
=s+ (s2 + 2ts) cos(ts(s + t)) . st
(2
of  Of Ox . of 9y Of Oz
9s Ox Os Oy Os 9z Os

= (14 ycos(xy) — zsin(xz)) t
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%:st’1
of -~ of Ox of Oy of 0z

i oz > —s

ot ox ot oy ot 9z ot ot @2

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

9z _ s _ .1
] Form,letz—f—s?

s s o
s+ ((s+ t)s + ts) cos(ts (s + t)) + ((—2) ts — (=) s) sin(s")
t t oz 1
=s+ (s2 + 2ts) cos(ts(s + t)) . st
(2
of  Of Ox . of 9y Of Oz
9s Ox Os Oy Os 9z Os

= (1 + ycos(xy) — zsin(xz)) t + x cos(xy)
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
1)

o For%,letz:%
of -~ of Ox of Oy of 0z

9 _ oz
ot 9x 9t 9y 9t 9z Ot En
= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)
t

s s o
s+ ((s+ t)s + ts) cos(ts (s + t)) + ((—2) ts — (=) s) sin(s")
t t oz 1
=s+ (s2 + 2ts) cos(ts(s + t)) . st
(2
of  Of Ox . of 9y Of Oz
9s Ox Os Oy Os 9z Os

= (1 + ycos(xy) — zsin(xz)) t + x cos(xy) (1)
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] Form,letz—f—s?



Chain Rule for Partial Derivatives

Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) % ) %

Solution:
(1) o For%,letz:%:st’1
of of ox Oof gy oOf 0z

i + oz 5 —s
ot ox ot oy ot 9z ot ot @2
= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (;25)

t

9z _ s _ .1
] Form,letz—t—s?

=s+ ((s+ t)s + ts) cos(ts (s + t)) + ((tiz) ts — (;) s) sin(sz)

oz 1
=s+ (s2 + 2ts) cos(ts(s + t)) .

os  t
()

of of Ox . of Oy n of Oz
9s Ox Os Oy Os 9z Os

= (1 + ycos(xy) — zsin(xz)) t + x cos(xy) (1) — x sin(xz)(l)
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Chain Rule for Partial Derivatives

— i — — — of of
Iff(x,y,2) = x +sin(xy) + cos(xz), x = ts,y = s+ t, and z = %, calculate (1) F; (2) 3s-

Solution:
(1) o For%,letz:%:st’1
of of ox of 9 of Oz

_ + & oy L &% oz

—_— - (— 72—7
ot 8x ot 9y 8t 9z Ot e (st 2

= (14 ycos(xy) — zsin(xz)) s + x cos(xy) (1) — x sin(xz) (?—25) @ For %, letze S s %
=s+ ((s+ t)s + ts) cos(ts (s + t)) + ((iz) ts — (f) s) 5i"(52)
t t oz 1
=5+ (s2 + 2ts) cos(ts(s + t)) . s Tt
(2

of of Ox  Of dy Of 0z

—_=— — 4+ — — 4+ — —

Os Ox Os dy Os Oz Os
= (1 + ycos(xy) — zsin(xz)) t + x cos(xy) (1) — x sin(xz)(%)
= t+ ((s+ t)s + ts) cos(ts(s + 1) — ((z)t + (;)t) sin(s%)

=s+ (s2 + 2ts) cos(ts(s + t)) — 2s sin(sz) .
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Implicit Differentiation

0 Suppose that the equation F(x, y) = 0 defines y implicitly as a function of x, y = f(x) such that f is differentiable.
Then,
dy Fx

dx Fy

e Suppose that the equation F(x, y, z) = 0 defines z implicitly as a function of x and y, z = f(x, y) such that f is
differentiable. Then,
oz . Fyx . oz _ Fy

— = an .
Ox 7 dy Fz
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Implicit Differentiation

0 Suppose that the equation F(x, y) = 0 defines y implicitly as a function of x, y = f(x) such that f is differentiable.
Then,
dy Fx

dx Fy

e Suppose that the equation F(x, y, z) = 0 defines z implicitly as a function of x and y, z = f(x, y) such that f is
differentiable. Then,
oz . Fyx . oz Fy

ax Fz Ay Fr

Lety? — xy +3x2 =0, find &.
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Implicit Differentiation

0 Suppose that the equation F(x, y) = 0 defines y implicitly as a function of x, y = f(x) such that f is differentiable.
Then,
dy Fx

dx Fy

e Suppose that the equation F(x, y, z) = 0 defines z implicitly as a function of x and y, z = f(x, y) such that f is
differentiable. Then,
oz . Fyx . oz Fy

ax Fz Ay Fr

Lety? — xy +3x2 =0, find &.

Solution:
Let F(x,y) = y? — xy +3x2 = 0, then
Fx = —y +6x and F, =2y — x
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Implicit Differentiation

0 Suppose that the equation F(x, y) = 0 defines y implicitly as a function of x, y = f(x) such that f is differentiable.
Then,
dy Fx

dx Fy

e Suppose that the equation F(x, y, z) = 0 defines z implicitly as a function of x and y, z = f(x, y) such that f is
differentiable. Then,
oz . Fyx . oz Fy

ax Fz Ay Fr

Lety? — xy +3x2 =0, find &.

Solution:
Let F(x,y) = y? — xy +3x2 = 0, then
Fx = —y +6x and F, =2y — x

Hence,

dy  Fx

—y + 6x y — 6x
dx Fy 2y — x 72y—x.
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Implicit Differentiation

Let F(x,y, z) = X%y + 2% + sin(xyz) = 0, calculate (1) % (2) g—;
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Implicit Differentiation

Let F(x,y, z) = X%y + 2% + sin(xyz) = 0, calculate (1) % (2) g—;

Solution: First, we find Fx, Fy, and F;.
Fx = 2xy + yz cos(xyz) ,

Fy, = X2 4 xz cos(xyz)

F, = 2z + xy cos(xyz) .
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Implicit Differentiation

Let F(x,y, z) = X%y + 2% + sin(xyz) = 0, calculate (1) % (2) g—;

Solution: First, we find Fx, Fy, and F;.
Fx = 2xy + yz cos(xyz) ,

Fy, = X2 4 xz cos(xyz)

F, = 2z + xy cos(xyz) .
Hence,

oz Fx 2xy + yz cos(xyz)

d  F 2z + xy cos(xyz) |
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Implicit Differentiation

Let F(x,y, z) = X%y + 2% + sin(xyz) = 0, calculate (1) % (2) g—;

Solution: First, we find Fx, Fy, and F;.

oz

oz
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Fx = 2xy + yz cos(xyz) ,

Fy, = X2 4 xz cos(xyz)

F, = 2z + xy cos(xyz) .

2xy + yz cos(xyz)

2z + xy cos(xyz) |

x? + xz cos(xyz)

T2z xy cos(xyz)




