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ICM

Station 2 - Chain Rule (Challenging)

Name___________________________________
©U L2J0m1H9k dKKu]tLaN QSVonfFtXwzaPrleM LLqLKCL.X n TAHlola irKiFgzhytesT brze^sJefrFvHefdp.

Differentiate each function with respect to x.

1)  y = (x2 + 5)2

2)  y = 
(5x2 + 1)3

2x4 + 1
                                                                                             

3)  y = (5x2 + 2

5x5 + 3)5

                                                                                             

4)  y = (3x3 + 5)4(4x - 3)                                                                                   

5)  y = (-5x4 + 1)
3

4

6)  y = 
5

5x + 1(-3x3 + 4)                                                                                   

7)  y = 
(5x3 + 1)

1

3

2x2 + 1
                                                                                             

8)  y = (4x2 + 1)
1

5

9)  y = ((3x3 + 1)2
 + 3)3

10)  y = ((-4x2 + 5)2
 - 1)5
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Answers to Station 2 - Chain Rule (Challenging)

1)  
dy
dx

 = 2(x2 + 5) × 2x

      = 4x(x2 + 5)

2)  
dy
dx

 = 
(2x4 + 1) × 3(5x2 + 1)2

 × 10x - (5x2 + 1)3
 × 8x3

(2x4 + 1)2

      = 
2x(5x2 + 1)2(10x4 + 15 - 4x2)

(2x4 + 1)2

3)  
dy
dx

 = 5 × (5x2 + 2

5x5 + 3)4

 × 
(5x5 + 3) × 10x - (5x2 + 2) × 25x4

(5x5 + 3)2

      = 
25x(5x2 + 2)4(-15x5 + 6 - 10x3)

(5x5 + 3)6

4)  
dy
dx

 = (3x3 + 5)4
 × 4 + (4x - 3) × 4(3x3 + 5)3

 × 9x2

      = 4(3x3 + 5)3(39x3 + 5 - 27x2)
5)  
dy
dx

 = 
3

4
(-5x4 + 1)

-
1

4
 × -20x3

      = -
15x3

(-5x4 + 1)
1

4

6)  
dy
dx

 = (5x + 1)
1

5
 × -9x2 + (-3x3 + 4) × 1

5
(5x + 1)

-
4

5
 × 5

      = 
-48x3 - 9x2 + 4

(5x + 1)
4

5

7)  
dy
dx

 = 

(2x2 + 1) × 1
3

(5x3 + 1)
-

2

3
 × 15x2 - (5x3 + 1)

1

3
 × 4x

(2x2 + 1)2

      = 
x(-10x3 - 4 + 5x)

(2x2 + 1)2
 × (5x3 + 1)

2

3

8)  
dy
dx

 = 
1

5
(4x2 + 1)

-
4

5
 × 8x

      = 
8x

5(4x2 + 1)
4

5

9)  
dy
dx

 = 3((3x3 + 1)2
 + 3)2

 × 2(3x3 + 1) × 9x2

      = 54x2((3x3 + 1)2
 + 3)2(3x3 + 1)

10)  
dy
dx

 = 5((-4x2 + 5)2
 - 1)4

 × 2(-4x2 + 5) × -8x

      = -80x((-4x2 + 5)2
 - 1)4(-4x2 + 5)


