MCV 4U - 2.5 (Chain Rule) February 21, 2018

Leoarning Goal: | will be able to use the
chain rule to determine derivatives of
composite functions.

Minds ®n: Composite functions reminder
Betion: Note and examples

Consolidation: Exit Question
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Three Question Warm-Up

Differentiate each function given below.
Do not simplify.
f(x) = (x° - 2x - 1)(3x°)

g(x) = (x* - 2x - 1)°

(x° - 2X)
(4x - 3)°

n(Xx) =
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Minds On
Three Question Warm-Up

f(x) = (x° - 2x - 1)(3%°)
(0= (3L DY + (BN (194)
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Minds On
Three Question Warm-Up

g(x) = (x* - 2x - 1)’

40) = G (1Y (32
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Minds On
Three Question Warm-Up

(x° - 2X)
(4% - 3)°

NOE (X Z}(%wa
Mx) (777( D) (Y- F xm (Dl ()

h(Xx) =
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Minds ©n

2.5 The Derivatives of Composite Functions

Example 1: If f(x) = yxand g(x) = x + 5, find each of the following values:
a) f(g(4)) b) g(f(4)) c) f(g(x)) d) g(f(x))

SNCIE) =J4 45 =Jas T K+H
-1, -7

The chain rule states how to compute the derivative of the composite function h(x) = f(g(x)) in

terms of the derivatives of f and g.

The Chain Rule
If f and g are functions that have derivatives, then the composite function h(x) = f(g(x)) has a

derivative given by h'(x) = f'(g(x))g’'(x).

?‘Un Leibniz notation

If y is a function of u and u is a function of x (so that y is a composite function), th Zx—y = %Zx_u’ )

provided that 2 and 2 exist.
du dax
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Bction

Example 2: Differentiate h(x) = (x* + x)*/?

\
W (K) - :’i( W+ Q/L <2x+\\
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Example 3: If y = u®—2u + 1, where u = 2¥x, ﬁnd atx 4.

_A,i— 4\\/ Aw —— = Zéx)l
AX - 4\\/\/ AX
(@w a r” \(X

%\/\ L (,J\qc,\x*h V\i?ﬁ
X 0 =Y

P
-7

Lohe X:L{
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3 !
BC:'EICH /Olﬁpi—+\/g>t

Example 4: An environmenta} study of a certain suburban community suggests that the average
daily level of carbon monoxide in the air can be modelled by the function
C(p) = /0.5p% + 17, Where C(p) is in parts per million and population p is expressed 1

thousands. Itis estlmated that t years from now, the population of the community will be p(t)
= 3.1+ 0.1t’thousand. At what rate will the carbon monoxide level be changing with respect to

time three years from now?

> =5

PN = JoSENOIETTT o bbb

13)=31,013)°
—V\
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\wen €7 “ D
= e 0%
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Example 5: If y = (x> — 5), find Z—i.

by
B S ()
= (Ue(x*-6)

February 21, 2018
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Example 6: Differentiate h(x) = (x? + 3)*(4x —5)°. Express your answer in a simplified factored
form.

) = UG (1) (4x9) v (Y (3 -9) (4)
= Dx (xlﬁ)}(‘ix—g\g + \2(742+3Y|<qx—931
= Vt(xsz\} WQL (Ix(x5) + E(Xﬁ%))
YUY 4e5) (- Ioxtd )
C g (Y (o) (k10X +4)

12
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Consolidation

2+ 10
Example 7: Determine the derivative of g(x) = (t ;)

A1) = (1) [-x3)

g0 = 0(1+) (M(\ O (1) O <\2x>
=20x (14X (1) + 20x () +7<) (1Y
0 () (X () +(110))

=205 (i) gy ﬂ
= 4o (14X (- 7\ oy

- YQOx (HXQY\

-

C\’XKL\H
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