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  Period____Date________________Differentiation - Power, Constant, and Sum Rules

Differentiate each function with respect to x.

1) y = 5 2) f (x) = 5x18

3) y = 4x5
 + x 4) f (x) = 4x4

 − 5x − 3

5) y = 3x

5

4
6) y =

5

4
x

2

3

7) y = −4x
−5

8) y =
3

x3

9) y = x

2

3
10) f (x) = −2

4

x
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  Period____Date________________Differentiation - Power, Constant, and Sum Rules

     

Differentiate each function with respect to 

     

x.

1)  

  

y = 5

         

dy

  

dx
 = 0

2)  

  

f (

  

x) = 5

  

x18

  

f

 

' (

  

x) = 90

  

x17

3)  

  

y = 

 

4

  

x5
 + 

  

x

         

dy

  

dx
 = 

 

20

  

x
4
 + 1

4)  

  

f (

  

x) = 

  

4

  

x4
 − 5

  

x − 3

  

f

 

' (

  

x) = 

 

16

  

x3
 − 5

5)  

  

y = 

 

3

   

x

 

5

4

         

dy

  

dx
 = 

  

15

   

x

 

1

4

4

6)  

  

y = 

  

5

4

   

x

 

2

3

         

dy

  

dx
 = 

  

5

6

   

x

 

−
1

3

      = 

 

5

 

6

   

x

 

1

3

7)  

  

y = 

 

−4

   

x
−5

         

dy

  

dx
 = 

 

20

   

x
−6

      = 

 

20

   

x
6

8)  

  

y = 

 

3

  

x3

         

dy

  

dx
 = 

 

−9

   

x
−4

      = 

 

−
9

   

x
4

9)  

  

y = 

   

x

 

2

3

         

dy

  

dx
 = 

  

2

3

   

x

 

−
1

3

      = 

 

2

 

3

   

x

 

1

3

10)  

  

f (

  

x) = 

 

−2
4

  

x

  

f

 

' (

  

x) = 

  

−
1

2

   

x

 

−
3

4

          = 

 

−
1

 

2

   

x

 

3

4

     

-1-
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11) y =
2

3
x4

 + 5x − x
−3

12) y = −
1

2
x4

 + 3x

5

3
+ 2x

Differentiate each function with respect to the given variable.

13) y = −3r5
 − 5r2

14) f (s) = −
3

s2
 − 

4

s4

15) f (x) = 
2

3
x

3

2
 − 

3

4
x

3

5
16) h(s) = 2 ⋅

3

s + 2 ⋅ 
5

s

Differentiate each function with respect to x.  Problems may contain constants a, b, and c.

17) y = 5c 18) y = 4ax
3a

 − bx
3c

-2-
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11)  

  

y = 

    

2

3

  

x4
 + 5

  

x − 

    

x
−3

         

dy

  

dx
 = 

   

8

3

  

x
3
 + 5 + 

 

3

   

x
−4

      = 

  

8

  

x3

3
 + 5 + 

 

3

   

x
4

12)  

  

y = 

    

−
1

2

  

x4
 + 

 

3

   

x

 

5

3
 + 2

  

x

         

dy

  

dx
 = 

  

−2

  

x3
 + 

 

5

   

x

 

2

3
 + 2

Differentiate each function with respect to the given variable.

13)  

  

y = 

 

−3

  

r5
 − 5

  

r2

         

dy

  

dr
 = 

 

−15

  

r4
 − 10

  

r

14)  

  

f (

  

s) = 

  

−
3

  

s2
 − 

 

4

  

s4

  

f

 

' (

  

s) = 

  

6

   

s
−3

 + 

 

16

   

s
−5

          = 

  

6

   

s
3
 + 

 

16

   

s
5

15)  

  

f (

  

x) = 

   

2

3

   

x

 

3

2
 − 

  

3

4

   

x

 

3

5

  

f

 

' (

  

x) = 

    

x

 

1

2
 − 

  

9

20

   

x

 

−
2

5

          = 

    

x

 

1

2
 − 

 

9

 

20

   

x

 

2

5

16)  

  

h(

  

s) = 

  

2 ⋅ 
3

  

s + 

 

2 ⋅ 
5

  

s

  

h

 

'(

  

s) = 

   

1

3

   

s

 

−
2

3
2 + 

  

1

5

   

s

 

−
4

5
2

          = 

  

2

 

3

   

s

 

2

3

 + 

 

2

 

5

   

s

 

4

5

     

Differentiate each function with respect to 

     

x.  Problems may contain constants a, b, and c.

17)  

  

y = 5

  

c

         

dy

  

dx
 = 0

18)  

  

y = 

  

4

  

a

   

x
3

  

a
 − 

   

b

   

x
3

  

c

         

dy

  

dx
 = 

  

12

  

a
2

   

x

 

3

  

a − 1
 − 

 

3

  

bc

   

x

 

3

  

c − 1

-2-
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  Period____Date________________Differentiation - Product Rule

     

Differentiate each function with respect to 

     

x.

1)  

  

y = 

 

−

  

x3(

 

3

  

x4
 − 2) 2)  

  

f (

  

x) = 

   

x2(

 

−3

  

x2
 − 2) 

3)  

  

y = 

 

(

 

−2

  

x4
 − 3)(

 

−2

  

x2
 + 1) 4)  

  

f (

  

x) = 

 

(

 

2

  

x4
 − 3)(

   

x2
 + 1) 

5)  

  

f (

  

x) = 

 

(

 

5

  

x5
 + 5)(

 

−2

  

x5
 − 3)           6)  

  

f (

  

x) = 

 

(

 

−3 + 

   

x
−3)(

 

−4

  

x3
 + 3)          

7)  

  

y = 

 

(

 

−2

  

x4
 + 5

  

x2
 + 4)(

 

−3

  

x2
 + 2)                           

8)  

  

y = 

 

(

   

x
4
 + 3)(

  

−4

  

x
5
 + 5

  

x
4
 + 5)                                                                  

-1-
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  Period____Date________________Differentiation - Product Rule

     

Differentiate each function with respect to 

     

x.

1)  

  

y = 

 

−

  

x3(

 

3

  

x4
 − 2) 

         

dy

  

dx
 = 

  

−

  

x
3
 ⋅ 12

  

x
3
 + 

 

(

 

3

  

x
4
 − 2) ⋅ −3

  

x
2

      = 

 

−21

  

x6
 + 6

  

x2

2)  

  

f (

  

x) = 

   

x2(

 

−3

  

x2
 − 2) 

  

f

 

' (

  

x) = 

    

x2
 ⋅ −6

  

x + 

 

(

 

−3

  

x2
 − 2) ⋅ 2

  

x

          = 

 

−12

  

x3
 − 4

  

x

3)  

  

y = 

 

(

 

−2

  

x4
 − 3)(

 

−2

  

x2
 + 1)

         

dy

  

dx
 = 

  

(

 

−2

  

x4
 − 3) ⋅ −4

  

x + 

 

(

 

−2

  

x2
 + 1) ⋅ −8

  

x3

      = 

 

24

  

x5
 − 8

  

x3
 + 12

  

x

4)  

  

f (

  

x) = 

 

(

 

2

  

x4
 − 3)(

   

x2
 + 1) 

  

f

 

' (

  

x) = 

  

(

 

2

  

x4
 − 3) ⋅ 2

  

x + 

 

(

   

x2
 + 1) ⋅ 8

  

x3

          = 

 

12

  

x5
 + 8

  

x3
 − 6

  

x

5)  

  

f (

  

x) = 

 

(

 

5

  

x5
 + 5)(

 

−2

  

x5
 − 3)           

  

f

 

' (

  

x) = 

  

(

 

5

  

x5
 + 5) ⋅ −10

  

x4
 + 

 

(

 

−2

  

x5
 − 3) ⋅ 25

  

x4

          = 

 

−100

  

x9
 − 125

  

x4

6)  

  

f (

  

x) = 

 

(

 

−3 + 

   

x
−3)(

 

−4

  

x3
 + 3)          

  

f

 

' (

  

x) = 

  

(

 

−3 + 

   

x
−3) ⋅ −12

  

x2
 + 

 

(

 

−4

  

x3
 + 3) ⋅ −3

   

x
−4

          = 

 

36

  

x
2
 − 

 

9

  

x4

7)  

  

y = 

 

(

 

−2

  

x4
 + 5

  

x2
 + 4)(

 

−3

  

x2
 + 2)                           

         

dy

  

dx
 = 

  

(

 

−2

  

x4
 + 5

  

x2
 + 4) ⋅ −6

  

x + 

 

(

 

−3

  

x2
 + 2)(

 

−8

  

x3
 + 10

  

x)

      = 

 

36

  

x5
 − 76

  

x3
 − 4

  

x

8)  

  

y = 

 

(

   

x
4
 + 3)(

  

−4

  

x
5
 + 5

  

x
4
 + 5)                                                                  

         

dy

  

dx
 = 

  

(

   

x4
 + 3)(

 

−20

  

x4
 + 20

  

x3) + 

 

(

 

−4

  

x5
 + 5

  

x4
 + 5) ⋅ 4

  

x3

      = 

 

−36

  

x
8
 + 40

  

x
7
 − 60

  

x
4
 + 80

  

x
3

-1-
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9) y = (5x4
 − 3x2

 − 1)(−5x2
 + 3)

10) f (x) = (−10x2
 − 7

5

x
2

 + 9)(2x3
 + 4)

11) y = (5 + 3x
−2)(4x

5
 + 6x

3
 + 10)

12) y = (−6x4
 + 2 + 6x

−4)(6x4
 + 7)

13) f (x) = (−7x4
 + 10x

2

5
 + 8)(x2

 + 10)

Critical thinking question:

14) A classmate claims that ( f  ⋅ g)'  = f '  ⋅ g'  for any functions f  and g.  Show an example that proves your

classmate wrong.

-2-
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9)  

  

y = 

 

(

  

5

  

x4
 − 3

  

x2
 − 1)(

 

−5

  

x2
 + 3)                                                                  

         

dy

  

dx
 = 

  

(

 

5

  

x4
 − 3

  

x2
 − 1) ⋅ −10

  

x + 

 

(

 

−5

  

x2
 + 3)(

 

20

  

x3
 − 6

  

x)

      = 

 

−150

  

x5
 + 120

  

x3
 − 8

  

x

10)  

  

f (

  

x) = 

 

(

  

−10

  

x2
 − 

 

7
5

   

x
2

 + 9)(

 

2

  

x3
 + 4)                                                                  

  

f

 

' (

  

x) = 

  

(

 

−10

  

x2
 − 

 

7

   

x

 

2

5
 + 9) ⋅ 6

  

x2
 + 

 

(

 

2

  

x3
 + 4)(

 

−20

  

x − 

  

14

5

   

x

 

−
3

5 )
          = 

 

−100

  

x4
 − 

  

238

   

x

 

12

5

5
 + 54

  

x2
 − 80

  

x − 

 

56

 

5

   

x

 

3

5

11)  

  

y = 

 

(

 

5 + 

 

3

   

x
−2)(

  

4

  

x
5
 + 6

  

x
3
 + 10)                                                                  

         

dy

  

dx
 = 

  

(

 

5 + 

 

3

   

x
−2)(

 

20

  

x4
 + 18

  

x2) + 

 

(

 

4

  

x5
 + 6

  

x3
 + 10) ⋅ 

 

−6

   

x
−3

      = 

 

100

  

x4
 + 126

  

x2
 + 18 − 

 

60

  

x3

12)  

  

y = 

 

(

  

−6

  

x4
 + 2 + 

 

6

   

x
−4)(

 

6

  

x4
 + 7)                                                                  

         

dy

  

dx
 = 

  

(

 

−6

  

x4
 + 2 + 

 

6

   

x
−4) ⋅ 24

  

x3
 + 

 

(

 

6

  

x4
 + 7)(

 

−24

  

x3
 − 

 

24

   

x
−5)

      = 

 

−288

  

x
7
 − 120

  

x
3
 − 

 

168

  

x5

13)  

  

f (

  

x) = 

 

(

  

−7

  

x4
 + 

 

10

   

x

 

2

5
 + 8)(

   

x2
 + 10)                                                                  

  

f

 

' (

  

x) = 

  

(

 

−7

  

x4
 + 

 

10

   

x

 

2

5
 + 8) ⋅ 2

  

x + 

 

(

   

x2
 + 10)(

 

−28

  

x3
 + 

 

4

   

x

 

−
3

5 )
          = 

 

−42

  

x5
 − 280

  

x3
 + 

 

24

   

x

 

7

5
 + 16

  

x + 

 

40

   

x

 

3

5

Critical thinking question:

14)  A classmate claims that (

   

f  ⋅ 

  

g)

 

'  = 

   

f

 

'  ⋅ 

  

g

 

'  for any functions 

  

f  and 

  

g.  Show an example that proves your

classmate wrong.

Many answers.  Ex: 

  

f  = 2

  

x, 

  

g = 4, 8 ≠ 0

-2-

Create your own worksheets like this one with Infinite Calculus.  Free trial available at KutaSoftware.com



©S w2k0b1Q3v tKWuFtWai TSJonf4tawdakrZet 5LnLsCG.j 4 vA6lOlZ 9rZi7gHhvtUsK FreecshearQvneUdL.p s NMRaYdAer MwciAtAhN 2I9nCfWianjiatSey 6CRaJlLcluTlJuAst.g Worksheet by Kuta Software LLC

Kuta Software - Infinite Calculus Name___________________________________

  Period____Date________________Differentiation - Quotient Rule

     

Differentiate each function with respect to 

     

x.

1)  

  

y = 

 

2

 

2

  

x
4
 − 5

            2)  

  

f (

  

x) = 

 

2

   

x
5
 − 5

         

3)  

  

f (

  

x) = 

 

5

 

4

  

x3
 + 4

      4)  

  

y = 

  

4

  

x3
 − 3

  

x2

 

4

  

x5
 − 4

                           

5)  

  

y = 

  

3

  

x4
 + 2

 

3

  

x3
 − 2

                       6)  

  

y = 

  

4

  

x5
 + 2

  

x2

 

3

  

x4
 + 5

                        

7)  

  

y = 

  

4

  

x5
 + 

  

x2
 + 4

 

5

  

x2
 − 2

8)  

  

y = 

  

3

  

x4
 + 5

  

x3
 − 5

 

2

  

x4
 − 4

 

-1-
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  Period____Date________________Differentiation - Quotient Rule

     

Differentiate each function with respect to 

     

x.

1)  

  

y = 

 

2

 

2

  

x
4
 − 5

            

         

dy

  

dx
 = 

 

−

 

2 ⋅ 8

  

x3

 

(

 

2

  

x
4
 − 5)2

      = 

 

−
16

  

x3

 

4

  

x8
 − 20

  

x4
 + 25

2)  

  

f (

  

x) = 

 

2

   

x
5
 − 5

         

  

f

 

' (

  

x) = 

 

−

 

2 ⋅ 5

  

x4

 

(

   

x
5
 − 5)2

          = 

 

−
10

  

x4

   

x10
 − 10

  

x5
 + 25

3)  

  

f (

  

x) = 

 

5

 

4

  

x3
 + 4

      

  

f

 

' (

  

x) = 

 

−

 

5 ⋅ 12

  

x2

 

(

 

4

  

x
3
 + 4)2

          = 

 

−
15

  

x2

 

4

  

x6
 + 8

  

x3
 + 4

4)  

  

y = 

  

4

  

x3
 − 3

  

x2

 

4

  

x5
 − 4

                           

         

dy

  

dx
 = 

   

(

 

4

  

x5
 − 4)(

 

12

  

x2
 − 6

  

x) − 

 

(

 

4

  

x3
 − 3

  

x2) ⋅ 20

  

x4

 

(

 

4

  

x
5
 − 4)2

      = 

  

−8

  

x7
 + 9

  

x6
 − 12

  

x2
 + 6

  

x

 

4

  

x10
 − 8

  

x5
 + 4

5)  

  

y = 

  

3

  

x4
 + 2

 

3

  

x3
 − 2

                       

         

dy

  

dx
 = 

   

(

 

3

  

x3
 − 2) ⋅ 12

  

x3
 − 

 

(

 

3

  

x4
 + 2) ⋅ 9

  

x2

 

(

 

3

  

x3
 − 2)2

      = 

  

9

  

x6
 − 24

  

x3
 − 18

  

x2

 

9

  

x6
 − 12

  

x3
 + 4

6)  

  

y = 

  

4

  

x5
 + 2

  

x2

 

3

  

x4
 + 5

                        

         

dy

  

dx
 = 

   

(

 

3

  

x4
 + 5)(

 

20

  

x4
 + 4

  

x) − 

 

(

 

4

  

x5
 + 2

  

x2) ⋅ 12

  

x3

 

(

 

3

  

x4
 + 5)2

      = 

  

12

  

x8
 − 12

  

x5
 + 100

  

x4
 + 20

  

x

 

9

  

x8
 + 30

  

x4
 + 25

7)  

  

y = 

  

4

  

x5
 + 

  

x2
 + 4

 

5

  

x2
 − 2

         

dy

  

dx
 = 

   

(

 

5

  

x2
 − 2)(

 

20

  

x4
 + 2

  

x) − 

 

(

 

4

  

x5
 + 

  

x2
 + 4) ⋅ 10

  

x

 

(

 

5

  

x2
 − 2)2

      = 

  

60

  

x6
 − 40

  

x4
 − 44

  

x

 

25

  

x
4
 − 20

  

x
2
 + 4

8)  

  

y = 

  

3

  

x4
 + 5

  

x3
 − 5

 

2

  

x4
 − 4

 

         

dy

  

dx
 = 

   

(

 

2

  

x4
 − 4)(

 

12

  

x3
 + 15

  

x2) − 

 

(

 

3

  

x4
 + 5

  

x3
 − 5) ⋅ 8

  

x3

 

(

 

2

  

x4
 − 4)2

      = 

  

−5

  

x6
 − 4

  

x3
 − 30

  

x2

 

2

  

x
8
 − 8

  

x
4
 + 8

-1-
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9)  

  

y = 

     

x3
 − 

  

x2
 − 3

   

x5
 + 3

                                                                  

10)  

  

y = 

    

x4
 + 6

 

3 − 

 

4

   

x
−4

                                                                  

11)  

  

y = 

   

4

  

x4
 − 4

  

x2
 + 5

  

2

   

x

 

5

3
 + 3

                                                                  

Critical thinking question:

12)  A classmate claims that (

   

f

  

g )

 

'
 = 

   

f

 

'

  

g

 

'
 for any functions 

  

f  and 

  

g.  Show an example that proves your

classmate wrong.

-2-
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9)  

  

y = 

     

x3
 − 

  

x2
 − 3

   

x5
 + 3

                                                                  

         

dy

  

dx
 = 

   

(

   

x5
 + 3)(

 

3

  

x2
 − 2

  

x) − 

  

(

   

x3
 − 

  

x2
 − 3) ⋅ 5

  

x4

 

(

   

x5
 + 3)2

      = 

  

−2

  

x7
 + 3

  

x6
 + 15

  

x4
 + 9

  

x2
 − 6

  

x

   

x10
 + 6

  

x5
 + 9

10)  

  

y = 

    

x4
 + 6

 

3 − 

 

4

   

x
−4

                                                                  

         

dy

  

dx
 = 

   

(

 

3 − 

 

4

   

x
−4) ⋅ 4

  

x3
 − 

  

(

   

x4
 + 6) ⋅ 

 

16

   

x
−5

 

(

 

3 − 

 

4

   

x
−4)2

      = 

  

12

  

x
11

 − 32

  

x
7
 − 96

  

x
3

 

9

  

x8
 − 24

  

x4
 + 16

11)  

  

y = 

   

4

  

x4
 − 4

  

x2
 + 5

  

2

   

x

 

5

3
 + 3

                                                                  

         

dy

  

dx
 = 

   

(

  

2

   

x

 

5

3
 + 3)(

 

16

  

x
3
 − 8

  

x) − 

  

(

 

4

  

x
4
 − 4

  

x
2
 + 5) ⋅ 

  

10

3

   

x

 

2

3

 

(

  

2

   

x

 

5

3
 + 3)

2

      = 

   

56

   

x

 

14

3
 + 144

  

x3
 − 

 

8

   

x

 

8

3
 − 72

  

x − 

 

50

   

x

 

2

3

  

12

   

x

 

10

3
 + 

 

36

   

x

 

5

3
 + 27

Critical thinking question:

12)  A classmate claims that (

   

f

  

g )

 

'
 = 

   

f

 

'

  

g

 

'
 for any functions 

  

f  and 

  

g.  Show an example that proves your

classmate wrong.

Many answers.  Ex: 

  

f  = 4, 

  

g = 2

  

x, 

 

−
2

  

x2
 ≠ 0

-2-
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  Period____Date________________Higher Order Derivatives

     

For each problem, find the indicated derivative with respect to 

     

x.

1)

  

y = −

  

x2     Find

           

d 2y

  

dx
2

2)

  

f (

  

x) = 4

  

x3     Find 

  

f

 

''

3)

  

y = −4

  

x     Find

           

d 3y

  

dx3

4)

  

f (

  

x) = 5

  

x4     Find 

  

f

 

'''

5)

  

y = −5

  

x4     Find

           

d
4
y

  

dx4
6)

  

y = 

 

3

  

x5
 − 2

  

x     Find 

           

d
3
y

  

dx3

7)

  

y = 

 

−2

  

x3
 − 

 

4

   

x
−3

     Find

           

d 3y

  

dx3
8)

  

y = 

 

−

  

x2
 + 

 

2
5

   

x
2

 Find 

           

d 3y

  

dx3

     

Critical thinking questions.  Find the indicated derivatives with respect to 

     

x.

9)

  

y = 

 

99

   

x
99

     Find

           

d 100y

  

dx100

10)

  

f (

  

x) = 

   

x
99

     Find 

  

f

 

(99)
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  Period____Date________________Higher Order Derivatives

     

For each problem, find the indicated derivative with respect to 

     

x.

1)

  

y = −

  

x2     Find

           

d 2y

  

dx
2

           

d 2y

  

dx2
 = −2

2)

  

f (

  

x) = 4

  

x3     Find 

  

f

 

''

  

f

 

'' (

  

x) = 24

  

x

3)

  

y = −4

  

x     Find

           

d 3y

  

dx3

           

d
3
y

  

dx3
 = 0

4)

  

f (

  

x) = 5

  

x4     Find 

  

f

 

'''

  

f

 

''' (

  

x) = 120

  

x

5)

  

y = −5

  

x4     Find

           

d
4
y

  

dx4

           

d 4y

  

dx4
 = −120

6)

  

y = 

 

3

  

x5
 − 2

  

x     Find 

           

d
3
y

  

dx3

           

d 3y

  

dx3
 = 180

  

x2

7)

  

y = 

 

−2

  

x3
 − 

 

4

   

x
−3

     Find

           

d 3y

  

dx3

           

d 3y

  

dx3
 = 

 

−12 + 

 

240

  

x6

8)

  

y = 

 

−

  

x2
 + 

 

2
5

   

x
2

 Find 

           

d 3y

  

dx3

           

d 3y

  

dx3
 = 

 

96

 

125

   

x

 

13

5

     

Critical thinking questions.  Find the indicated derivatives with respect to 

     

x.

9)

  

y = 

 

99

   

x
99

     Find

           

d 100y

  

dx100

The 99th derivative is a constant, so 100th derivative is 0.

10)

  

f (

  

x) = 

   

x
99

     Find 

  

f

 

(99)

99!  (Made easy by factorial notation)
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