
Section 1.7 Chain Rule 
 
The Chain Rule for Derivatives  !

!"
[𝑓(𝑔(𝑥)] = 𝑓′(𝑔(𝑥)) ∙ 𝑔′(𝑥) 

The derivative of the outer function with inner function unchanged times the derivative of the 
inner function. 
 
The Extended Power Rule   !

!"
[𝑔(𝑥)]# = 𝑘[𝑔(𝑥)]#$% ∙ 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)%' 
 
 
 
 
b.  𝑦 = (1 + 𝑥()( 
 
 
 
 

c.  𝑦 = (5 − 2𝑥)
!
" 

 
 
 
 
d.  𝑦 = √1 − 𝑥 
 
 
 
 
e.  𝑦 = %

(("$%*)"
 

 
 
 
 
  



Example 3:  Differentiate and simplify.  𝑦 = (𝑥& − 7𝑥),(3𝑥 − 5)& 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 4:  Differentiate and simplify.  𝑦 = ,""

(-$.")!
 

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



Example 6: Differentiate 𝑓(𝑥) = (3 − 5𝑥)&.' 
 
A. 𝑓′(𝑥) = −1250(3 − 5𝑥)&.' 
B.  𝑓′(𝑥) = 250(3 − 5𝑥)&,/ 
C. 𝑓′(𝑥) = 1250(3 − 5𝑥)&,/ 
D. 𝑓′(𝑥) = −1250(3 − 5𝑥)&,/ 
 
 
 
Example 7: Differentiate 𝑓(𝑥) = 2𝑥(2𝑥 + 5)( 
 
A. 𝑓′(𝑥) = 2(2𝑥 + 5)&(8𝑥 + 5) 
B.  𝑓′(𝑥) = 2(2𝑥 + 5)((5𝑥 + 5) 
C. 𝑓′(𝑥) = 2(8𝑥 + 5)& 
D. 𝑓′(𝑥) = 2(2𝑥 + 5)& 
 
 
 
 
 
 
 
Example 8: Given a total-revenue function 𝑅(𝑥) = 1200√𝑥& − 0.2𝑥 and a total-cost 

function 𝐶(𝑥) = 2200(𝑥& + 3)
#
! + 500, both in thousands of dollars, find the rate at which 

total profit is changing when 𝑥 items have been produced and sold. 
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