Section 2.3 The Chain Rule (Minimum problems: 21 —37 odds 41, 47, 49, 51)
#1-10: Find f[g(x)], and do not simplify your answer!!!

1) f(x) =x3% gx) = x> +1

replace the “x” in the f-function with the right side of the g-function.

flgG] = (x* +1)°

3) f(x)= 5x2% g(x)=3x—4
replace the “x” in the f-function with the right side of the g-function.

flg()] = 53x —4)*

5) f(x) = 7x%/3; g(x) = 5x +4
replace the “x” in the f-function with the right side of the g-function.

flg(x)] = 7(5x + 4)?/3



7) f)=¢e% gx)=x*+2x +1

replace the “x” in the f-function with the right side of the g-function.

flg(0)] = ex2+2x+1

9) f(x) = In(x); g(x) = 3x + 5

replace the “x” in the f-function with the right side of the g-function.

flg()] = In (3x +5)



#11-16: Create two functions f(x) and g(x) whose composition is the given function f[g(x)]

g — function the inside of the parenthesis, or expression under the radical.

f — funtion the problem with the inside of the parenthesis or the expression under the radical changed

. n

to “x

11) flg()] = (7x —3)?

fx) = x? g(x) =7x -3



g — function the inside of the parenthesis, or expression under the radical.

f — funtion the problem with the inside of the parenthesis or the expression under the radical changed

. n

to “x

13) flg(x)] = 2(4x +7)°

fx)=2x5 gx)=4x+7

g — function the inside of the parenthesis, or expression under the radical.

f — funtion the problem with the inside of the parenthesis or the expression under the radical changed

. n

to “x

15) flg)] =~vx+5

fO) = Vx gx) =x+5



#17-24: Use the Chain rule to find the derivative of each function.

;—x flg)] = g'(x) * flg(x)]

CHAIN RULE short cut to find a derivative of a problem written in the form:
f(x) = alg()]"
f') =n*axg (x)g)]"*

f(x) = a(inside parenthesis)™

f'(x) = n* a = (derivative of inside of parenthesis)™ !
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CHAIN RULE short cut to find a derivative of a problem written in the form:

f(x) = alg()]"
f'G) =nxaxg' g

f(x) = a(inside parenthesis)™

f'(x) = n* a = (derivative of inside of parenthesis)™ !
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#25-46: Find the derivative of each function.

CHAIN RULE short cut to find a derivative of a problem written in the form:
f(x) = alg()]"
f') =n*axg (x)g)]"*

f(x) = a(inside parenthesis)™

f'(x) = n* a = (derivative of inside of parenthesis)™ !

25) y = 5x(2x — 4)3

First factor 5x

Second Factor (2x — 4)3

Derivative 5 Derivative
3%2(2x —4)?
6(2x — 4)?
5x * 6(2x — 4)? Cross multiply 5(2x — 4)3
30x(2x — 4)2
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27) g(t) = 6t2(2t +5)2

First factor 6t?2

Second Factor (2t + 5)2

Derivative 12t Derivative
2%2(2t+5)!
42t +5)
6t% « 4(2t + 5) Cross multiply 12t(2t + 5)2

24t%2(2t +5)
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29) h(y) = (6y - 3)(5y +4)?

First factor 6y — 3

Derivative 6 Derivative
2505y +4)!
10(5y +4)
(6y —3)10(5y + 4) Cross multiply 6(5y + 4)?

10(6y — 3)(5y +4)
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Denominator (3x — 4)? Numera tor 2

Derivative Derivative

2%3(3x—4) 0

6(3x — 4)

Cross multiply (3x —4)% %0 2x6(3x—4)
0 12(3x — 4)
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33) y = f4)4
Denominator (3x — 4)* Numerator 2
Derivative Derivative
4% 3(3x —4)3 2
12(3x — 4)3
Cross multiply 12(3x — 4)3 * 2x
(Bx —4)* * 2 24x(3x — 4)3
2(3x — 4)*
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#35-40:
a) Find all values of x where the tangent line is horizontal
b) Find the equation of the tangent line to the graph of the function for the values of x found in part a.

35) f(x) = (2x —3)?

a)
f'(x) =2%202x —3)
f(x) =4@2x - 3)
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#35-38:
a) Find all values of x where the tangent line is horizontal
b) Find the equa of the tangent line to the graph of the function for the values of x found in part a.

37) y = 5(x + 3)*
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