Section 1.7 Chain Rule

The Chain Rule for Derivatives :—x [flgC)] = f'(gx) g (x)

The derivative of the outer function with inner function unchanged times the derivative of the
inner function.

The Extended Power Rule :—x [gCO1* = k[g()]* - g'(x)
Keep the inside, take the derivative of the outside, multiply by the derivative of the inside.

Example 2: Find the derivatives of the following.
a. y = (2x% + 5x)1°

b. y=(1+x3)3
C. y=(5—2x)%
d y=+v1l-—x
e Y =G



Example 3: Differentiate and simplify. y = (x? — 7x)*(3x — 5)?

4x2

Example 4: Differentiate and simplify. y = s

Example 5: Find the equation of the tangent line to the curve y = vx2 + 3x at the point (1, 2).



Example 6:  Differentiate f(x) = (3 — 5x)2°°

f'(x) = —1250(3 — 5x)2°0
f'(x) = 250(3 — 5x)24°
f'(x) = 1250(3 — 5x)2*°
f'(x) = —1250(3 — 5x)?*°
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Example 7:  Differentiate f(x) = 2x(2x + 5)3

f'(x) = 2(2x + 5)?(8x + 5)
f'(x) =2(2x+5)3(5x + 5)
f'(x) = 2(8x + 5)?
f'(x) = 2(2x + 5)?

oo w >

Example 8:  Given a total-revenue function R(x) = 1200Vx? — 0.2x and a total-cost

1
function C(x) = 2200(x? + 3)3 + 500, both in thousands of dollars, find the rate at which
total profit is changing when x items have been produced and sold.



Section 1.7 Chain Rule

The Chain Rule for Derivatives Ed; [f(g()] = f'gx)) g (x)

The derivative of the outer function with inner function unchanged times the derivative of the
inner function.

The Extended Power Rule ;id;[g(x)]" =k[gQ)]F 1 g' (%)
Keep the inside, take the derivative of the outside, multiply by the derivative of the inside.

Example 2: Find the derivatives of the following.
a. y= (2x? + 5x)1°

y'= 10(ax2esx) - (#x+5)
b y = (1 +x)?
}':3(l+x3)z-(3xz>
c.y=(5-20) |
;’:%(5-2*32- (-2 )
6 y=vi=z = (1-x)"*

y'= 5 (1-x) (1)

e L= (3x-1b)

y= (3x—16)2

OL/’: —2(3;<—-'é>>'3 (3)
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Prod«c:‘ rule

Example 3: Differentiate and simplify. y = (xZ_F— 7x)*(3x — 5)?
g I: ~F‘9 / + 9 , ,'C /
. N7 2, .
= (x27x) ((5x-5)) 4 (3x-5) ((x=x)")

/

2 Y . 3 )
= (x -7x) -2(ax-5) - 3 + (3x-5)"- d(x -7x) - (2 7)

3

Q(3x~5)(x2-7x)“ o #(ax-7)(2x~5) (X -7x) v

% uo{""@h'(" i (e

o 4x?
Y= (7-5x)3

Example 4: Differentiate and simplify.
\_ BN’— ND'
§ °7 b-
=(7- 5X> K — ‘7‘)( 3(7- 5)<> (~5>
( (1-5x) )=

)2 + 60X 2(7- 5x>

= 8x (7-5x
— b
(7-5x%)
Example 5: Find the equation of the tangent line to the curve y = \/@ at the point (1, 2).
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Example 6:  Differentiate f(x) = (3 — 5x)25° ; 249
Pixy=a50-(3-5x) - (~5)
A. f'(x) = —1250(3 — 5x)?°° L

B.  f'(x) =250(3 — 5x)%*° ~—j250(3 ﬂ5X>

C. f(x) = 1250(3 — 5x)*°
D.

(%) = —1250(3 — @
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Example 7:  Differentiate f(x) = 2x(2x +5)° § (x) = £ j + ﬁ

z 3
E A f'(x) = 2(2x 4+ 5)?(8x + 5) - 2X'3(ZX+5) 7‘(2) 1—(2)(1—52’0 2

{

5. f'(x) = 2(2x £ 5 (5x 1 5) .
C. F'(x) = 2(8x +5)? _ 2 x (2x+8) +2 (2x+5)
S = x(z)<+5\)2'£d> x + (2x+5.)]

= 2 (2x+5)"( X H5)

Example 8:  Given a total-revenue function R(x) = 1200vx? — 0.2x and a total-cost

1
function C(x) = 2200(x? + 3)3 + 500, both in thousands of dollars, find the rate at which
total profit is changing when x items have been produced and sold.

TOM_'P,D‘:;.I- = 4otal -revenue. — "-Ol-a.ﬂ.-wsl"

7)(%\ = R(x)-C(x) .
+3) T +500
= 1200 ¥Z-0.2 X ....ézoo(xz 5)’5 )
X +3§ — 500

Y.
P(x) = lzoo(xz-o.u\ 2 _ 5200 ( )
-73

2.
) ‘ ,..L 3 ,(z)(>
P'= 12004 (xz 0 Zx)—/z(Zx ~0.2) —~ 2200 5()”)
— .2_ — .



Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs

Sharon Barrs


