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Theorem 4.8: Chain Rule for One Independent M’a:'i‘ahﬂ&(ft)

Suppose that x = g(7) and y = h(¢) are differentiable functions of # and z = f(x. y) is a differentiable function of

m F
xandy. Then z = flx(¢), y(¢)) is a differentiable function of 7 and
e ———
dz _ 0z dx , 0z dy (4.29)

dt — 0x dt ' 0y dt’
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where the ordinary derivatives are evaluated at 7 and the partial derivatives are evaluated at (x, y).
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P, 2 : \
2= f(x,y) =x“—=3xy+2y°, x=x(t) = 3sin2t, y = y(t) = 4 cos 2t
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Theorem 4.9: Chain Rule for Two Independent Variables

e —— ——— — e

(4v)
Suppose x = g(u, v) and y = h(u, v) are differentiable functions of # and v, and z = f(x, y) is a differentiable
‘._______

function of xand y. Then, z = flg(u., v), h(u, v)) is a differentiable function of u and v, and

dz _ 0z dx | 0z dx (4.31)
du dxdu dyou

and

z=f(x,y)
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216. Let w(t. v) where t=r+s and v =rs.
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Find 5 and B




& 4.24 Calculate dz/du and dz/dv given the following functions:

2 2u

z= flx, W === Xu, v) = e"“cos 3v, y(u, v) = e“"sin 3v.




Theorem 4.10: Generalized Chain Rule

Let w= f(x, x5..... x,;,) be adifferentiable function of m independent variables, and foreach i € {1.....,m}, let
e ——————

X; = x;(ty, t5,...,t,) be a differentiable ion of n independent variables. Then

Y ————————
ow ow d)‘_ ow OXp, (4.33)
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forany j € il, 2.....n|. -L -
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re variaples \-
Suppose the function z = f(x, y) defines y implicitly as a function y = g(x) of x via the equation f(x, y) =0.

Then

|4y oflox (4.34)

T dx T dfloy

provided fy(x. y) # 0.

[f the equation f(x, y, Z defines z implicitly as a differentiable function of xand y, then

9z O0flox
ox  dfloz

9z Ofldy (4.35)
dy  0floz

and

as long as f-(x, y, z) # 0.




dy/dx it y is defined implicitly as a function of x by the equation

..} ﬁ L] - L] - L]
X~ +xyv—y 4+ 7x—3y—26 =0. What is the equation of the tangent line to the graph of this curve at point
h







: . : ” dy . :
For the following exercises, find —= using partial

dx

derivatives.
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238. x2y3+cosy=0 1M F ‘ 14
—

(xy)=0 %
AU

Ao T T By




253. The radius of a right circular cone is increasing at 3
L

cm/min whereas the hEl ht of the cone is decreasing at 2

cm/min. Find the change of the volume of the cone
when the radius 15 H)cm and the heightis 18 cm.







	Screenshot 2020-03-18 14.03.44
	Screenshot 2020-03-18 14.03.50
	Screenshot 2020-03-18 14.03.56
	Screenshot 2020-03-18 14.04.03
	Screenshot 2020-03-18 14.04.11
	Screenshot 2020-03-18 14.04.16
	Screenshot 2020-03-18 14.04.21
	Screenshot 2020-03-18 14.04.26
	Screenshot 2020-03-18 14.04.38
	Screenshot 2020-03-18 14.04.42
	Screenshot 2020-03-18 14.04.51
	Screenshot 2020-03-18 14.04.57
	Screenshot 2020-03-18 14.05.08
	Screenshot 2020-03-18 14.05.12
	Screenshot 2020-03-18 14.05.18
	Screenshot 2020-03-18 14.05.24

