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Name___________________________________

  Period____Date________________

Candle Center - Infinite Calculus

Differentiation - Chain Rule

Differentiate each function with respect to x.

1) y = (x3
 + 3)5

2) y = (−3x5
 + 1)3

3) y = (−5x3
 − 3)3

4) y = (5x2
 + 3)4

5) f (x) = 
4

−3x4
 − 2 6) f (x) = −2x2

 + 1

7) f (x) = 
3

−2x4
 + 5 8) y = (−x4

 − 3)−2

-1-



©F f2h021D34 0KmuFtHaQ DSBocfDtEwXaErXe2 BLRLYC7.c r TAklrl4 Irxiog3hDt1sc lrmeAsOesrJvsewda.V R MMtaOdJeL KwQiIt2hG DINnYfGiUn0igtve6 XCtajlQc3uwlfuxs8.6 Worksheet by Kuta Software LLC

     

9)  

  

y = 

 

(

 

3

  

x3
 + 1)

 

(

 

−4

  

x2
 − 3)4

                                                                  

10)  

  

y = 

  

(

   

x3
 + 4)5

 

3

  

x4
 − 2

                                                                  

11)  

  

y = 

 

(

  

(

   

x + 5)5
 − 1)4

                                                                  

12)  

  

y = 

  

(

 

5

  

x3
 − 3)5 4

 

−4

  

x5
 − 3                                                                   

Critical thinking question:

13)  Give a function that requires three applications of the chain rule to differentiate.  Then differentiate the

function.
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Name___________________________________

  Period____Date________________

Candle Center - Infinite Calculus

Differentiation - Chain Rule

Differentiate each function with respect to x.

1) y = (x3
 + 3)5

dy

dx
= 5(x3

 + 3)4
 ⋅ 3x2

= 15x2(x3
 + 3)4

2) y = (−3x5
 + 1)3

dy

dx
= 3(−3x5

 + 1)2
 ⋅ −15x4

= −45x4(−3x5
 + 1)2

3) y = (−5x3
 − 3)3

dy

dx
= 3(−5x3

 − 3)2
 ⋅ −15x2

= −45x
2(−5x

3
 − 3)2

4) y = (5x2
 + 3)4

dy

dx
= 4(5x2

 + 3)3
 ⋅ 10x

= 40x(5x
2
 + 3)3

5) f (x) = 
4

−3x4
 − 2

f ' (x) = 
1

4
(−3x4

 − 2)
−

3

4
⋅ −12x3

 = −
3x

3

(−3x
4
 − 2)

3

4

6) f (x) = −2x2
 + 1

f ' (x) = 
1

2
(−2x2

 + 1)
−

1

2
⋅ −4x

 = −
2x

(−2x
2
 + 1)

1

2

7) f (x) = 
3

−2x4
 + 5

f ' (x) = 
1

3
(−2x4

 + 5)
−

2

3
⋅ −8x3

 = −
8x3

3(−2x4
 + 5)

2

3

8) y = (−x4
 − 3)−2

dy

dx
= −2(−x4

 − 3)−3
 ⋅ −4x3

 = 
8x3

(−x4
 − 3)3

-1-



©F 32D0S1B3F 8Kgurt6ay oScoifAt3w6a1rieK iLcLVCS.X r aAhlQlE VrnisgehVtTsf erWeLsJe1rWvpejdV.D K SMWaNdPeK QwPiatuhg DIhnXfYilnQiGtdek 1CZarlycAudlNuWsZ.0 Worksheet by Kuta Software LLC

9) y = (3x3
 + 1)(−4x2

 − 3)4

dy

dx
= (3x

3
 + 1) ⋅ 4(−4x

2
 − 3)3

 ⋅ −8x + (−4x
2
 − 3)4

 ⋅ 9x
2

= x(−4x2
 − 3)3(−132x3

 − 32 − 27x)

10) y =
(x3

 + 4)5

3x4
 − 2

dy

dx
 = 

(3x4
 − 2) ⋅ 5(x3

 + 4)4
 ⋅ 3x2

 − (x3
 + 4)5

 ⋅ 12x3

(3x4
 − 2)2

 = 
3x2(x3

 + 4)4(11x4
 − 10 − 16x)

(3x
4
 − 2)2

11) y = ((x + 5)5
 − 1)4

dy

dx
= 4((x + 5)5

 − 1)3

 ⋅ 5(x + 5)4

= 20((x + 5)5
 − 1)3

 ⋅ (x + 5)4

12) y = (5x3
 − 3)5 4

−4x5
 − 3

dy

dx
= (5x3

 − 3)5
 ⋅ 

1

4
(−4x5

 − 3)
−

3

4
⋅ −20x4

 + (−4x5
 − 3)

1

4
⋅ 5(5x3

 − 3)4
 ⋅ 15x2

 = 
5x2(5x3

 − 3)4(−65x5
 − 45 + 3x2)

(−4x5
 − 3)

3

4

Critical thinking question:

13) Give a function that requires three applications of the chain rule to differentiate.  Then differentiate the

function.

Many answers: Ex y = (((2x + 1)5
 + 2)6

 + 3)
7

dy

dx
= 7(((2x + 1)5

 + 2)6

 + 3)
6

 ⋅ 6((2x + 1)5
 + 2)5

 ⋅ 5(2x + 1)4
 ⋅ 2
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