
AP Calculus AB          Name: ___________________________ 
Power, Exponential, Product and Quotient Rules Worksheet    Date: ________________ Block: ____ 
 
Part 1 – Power and Exponential Rules Only.  Complete Problems 1 – 18 using Power and Exponential Rules Only. 
 

1.) 𝑓(𝑥) = 𝑥8      2.) 𝑓(𝑥) = √𝑥
3

 
 

3.) 𝑓(𝑥) = 𝑥−
2

5      4.) 𝑓(𝑥) = 5𝑒𝑥 + 3 
 
5.) 𝑓(𝑥) = 𝑥2 − 10𝑥 + 100    6.) 𝑓(𝑥) = 𝑥100 + 50𝑥 + 1 
 

7.) 𝑓(𝑥) =
4

3
𝜋𝑥3      8.) 𝑓(𝑥) = 𝑥8 + 6𝑥7 − 18𝑥2 + 2𝑥 

 

9.) 𝑓(𝑥) = 6𝑥−9      10.) 𝑓(𝑥) =
√10

𝑥7
 

 

11.) 𝑓(𝑥) = (16𝑥)3      12.) 𝑓(𝑥) = √𝑥
3 (𝑥 + 2) 

 

13.) 𝑓(𝑥) = 𝑥2 +
1

𝑥
      14.) 𝑓(𝑥) = √𝑥 −

1

√𝑥
 

 

15.) 𝑓(𝑥) =
𝑥2+4𝑥+3

√𝑥
      16.) 𝑓(𝑥) =

𝑥2−2√𝑥

𝑥
 

 
17.) 𝑓(𝑥) = 3𝑥 + 2𝑒𝑥     18.) 𝑓(𝑥) = 𝑒𝑥+1 + 1 
 
Part 2 – Product and Quotient Rules.  Complete Problems 1 – 16 using Product and Quotient Rules. 
 

1.) 𝑓(𝑥) = 𝑥2𝑒𝑥      2.) 𝑓(𝑥) = √𝑥𝑒𝑥 
 

3.) 𝑓(𝑥) =
𝑒𝑥

𝑥2
      4.) 𝑓(𝑥) =

𝑒𝑥

1+𝑥
 

 

5.) 𝑓(𝑥) =
𝑥+2

𝑥−1
      6.) 𝑓(𝑥) =

1−𝑥2

1+𝑥2
 

 

7.) 𝑓(𝑥) = (𝑥2 + 𝑥 + 1)(𝑥2 + 2)    8.) 𝑓(𝑥) = (1 + √𝑥)(𝑥 − 𝑥3) 

 

9.) 𝑓(𝑥) =
𝑥2+4𝑥+3

√𝑥
      10.) 𝑓(𝑥) =

√𝑥−1

√𝑥+1
 

 

11.) 𝑓(𝑥) = (𝑥2 − 2𝑥)𝑒𝑥     12.) 𝑓(𝑥) =
𝑥2−𝑥−2

𝑥+1
 

 

13.) 𝑓(𝑥) =
1

𝑥4+𝑥2+1
      14.) 𝑓(𝑥) =

𝑒𝑥

𝑥+𝑒𝑥
 

 

15.) 𝑓(𝑥) =
𝑥

𝑥+
𝑐

𝑥

      16.) 𝑓(𝑥) =
𝑎𝑥+𝑏

𝑐𝑥+𝑑
 

 
 
 
 
 
 
 
 



Answer Key 
Part 1 – Power and Exponential Rules Only.  Complete Problems 1 – 18 using Power and Exponential Rules Only. 
1.) 𝑓(𝑥) = 𝑥8 
 
 𝑓′(𝑥) = 8𝑥7 
 

2.) 𝑓(𝑥) = √𝑥
3

 
 

 𝑓(𝑥) = 𝑥
1

3 
 

 𝑓′(𝑥) =
1

3
𝑥−

2

3 =
1

3 √𝑥2
3  

 

3.) 𝑓(𝑥) = 𝑥−
2

5 
 

 𝑓′(𝑥) = −
2

5
𝑥−

7

5 

 
4.) 𝑓(𝑥) = 5𝑒𝑥 + 3 
 
 𝑓′(𝑥) = 5𝑒𝑥 
 
5.) 𝑓(𝑥) = 𝑥2 − 10𝑥 + 100 
 
 𝑓′(𝑥) = 2𝑥 − 10 
 
6.) 𝑓(𝑥) = 𝑥100 + 50𝑥 + 1 
 
 𝑓′(𝑥) = 100𝑥99 + 50 
 

7.) 𝑓(𝑥) =
4

3
𝜋𝑥3 

 

 𝑓′(𝑥) = 3 (
4

3
𝜋𝑥2) = 4𝜋𝑥2 

 
8.) 𝑓(𝑥) = 𝑥8 + 6𝑥7 − 18𝑥2 + 2𝑥 
 
 𝑓′(𝑥) = 8𝑥7 + 7(6𝑥6) − 2(18𝑥) + 2 = 8𝑥7 + 42𝑥6 − 36𝑥 + 2 
 
9.) 𝑓(𝑥) = 6𝑥−9 
 
 𝑓′(𝑥) = −54𝑥−10 
 

10.) 𝑓(𝑥) =
√10

𝑥7
 

 

 𝑓(𝑥) = √10𝑥−7 
 

 𝑓′(𝑥) = −7(√10𝑥−8) = −
7√10

𝑥8
 

 
11.) 𝑓(𝑥) = (16𝑥)3 
 
 𝑓(𝑥) = 4096𝑥3  
 



 𝑓′(𝑥) = 3(4096𝑥2) = 12288𝑥2 
 

12.) 𝑓(𝑥) = √𝑥
3 (𝑥 + 2) 

 

 𝑓(𝑥) = 𝑥
1

3(𝑥 + 2) = 𝑥
4

3 + 2𝑥
1

3  
 

 𝑓′(𝑥) =
4

3
𝑥
1

3 + (
1

3
) (2𝑥−

2

3) =
4

3
√𝑥
3

+
2

3 √𝑥2
3  

 

13.) 𝑓(𝑥) = 𝑥2 +
1

𝑥
 

 
 𝑓(𝑥) = 𝑥2 + 𝑥−1 
 

 𝑓′(𝑥) = 2𝑥 + (−1)(𝑥−2) = 2𝑥 −
1

𝑥2
 

 

14.) 𝑓(𝑥) = √𝑥 −
1

√𝑥
 

 

 𝑓(𝑥) = 𝑥
1

2 − 𝑥−
1

2 
 

 𝑓′(𝑥) =
1

2
𝑥−

1

2 − (−
1

2
) 𝑥−

3

2 =
1

2√𝑥
+

1

2√𝑥3
 

 

15.) 𝑓(𝑥) =
𝑥2+4𝑥+3

√𝑥
 

 

 𝑓(𝑥) = (𝑥2 + 4𝑥 + 3) (𝑥−
1

2) = 𝑥
3

2 + 4𝑥
1

2 + 3𝑥−
1

2 

 

 𝑓′(𝑥) =
3

2
𝑥
1

2 + (
1

2
) (4𝑥−

1

2) + (−
1

2
) (3𝑥−

3

2) =
3

2
√𝑥 +

2

√𝑥
−

3

2√𝑥3
 

 

16.) 𝑓(𝑥) =
𝑥2−2√𝑥

𝑥
 

 

 𝑓(𝑥) = (𝑥2 − 2𝑥
1

2) 𝑥−1 = 𝑥 − 2𝑥−
1

2 

 

 𝑓′(𝑥) = 1 − (−
1

2
) (2𝑥−

3

2) = 1 +
1

√𝑥3
 

 
17.) 𝑓(𝑥) = 3𝑥 + 2𝑒𝑥 
 
 𝑓′(𝑥) = 3 + 2𝑒𝑥 
 
18.) 𝑓(𝑥) = 𝑒𝑥+1 + 1 
 
 𝑓′(𝑥) = 𝑒𝑥+1 
 
Part 2 – Product and Quotient Rules.  Complete Problems 1 – 16 using Product and Quotient Rules. 
 
1.) 𝑓(𝑥) = 𝑥2𝑒𝑥 
 
 𝑓′(𝑥) = (𝑥2)(𝑒𝑥) + (𝑒𝑥)(2𝑥) = 𝑥2𝑒𝑥 + 2𝑥𝑒𝑥 
 

2.) 𝑓(𝑥) = √𝑥𝑒𝑥 



 

 𝑓(𝑥) = 𝑥
1

2𝑒𝑥 
 

 𝑓′(𝑥) = (𝑥
1

2) (𝑒𝑥) + (𝑒𝑥) (
1

2
𝑥−

1

2) = √𝑥𝑒𝑥 +
𝑒𝑥

2√𝑥
 

 

3.) 𝑓(𝑥) =
𝑒𝑥

𝑥2
 

 

 𝑓′(𝑥) =
(𝑥2)(𝑒𝑥)−(𝑒𝑥)(2𝑥)

(𝑥2)2
=

𝑥2𝑒𝑥−2𝑥𝑒𝑥

𝑥4
 

 

4.) 𝑓(𝑥) =
𝑒𝑥

1+𝑥
 

 

 𝑓′(𝑥) =
(1+𝑥)(𝑒𝑥)−(𝑒𝑥)(1)

(1+𝑥)2
=

𝑒𝑥+𝑥𝑒𝑥−𝑒𝑥

(1+𝑥)2
=

𝑥𝑒𝑥

(1+𝑥)2
 

 

5.) 𝑓(𝑥) =
𝑥+2

𝑥−1
 

 

 𝑓′(𝑥) =
(𝑥−1)(1)−(𝑥+2)(1)

(𝑥−1)2
=

𝑥−1−𝑥−2

(𝑥−1)2
= −

3

(𝑥−1)2
 

 

6.) 𝑓(𝑥) =
1−𝑥2

1+𝑥2
 

 

 𝑓′(𝑥) =
(1+𝑥2)(−2𝑥)−(1−𝑥2)(2𝑥)

(1+𝑥2)2
=

−2𝑥−2𝑥3−2𝑥+2𝑥3

(1+𝑥2)2
= −

4𝑥

(1+𝑥2)2
 

 
7.) 𝑓(𝑥) = (𝑥2 + 𝑥 + 1)(𝑥2 + 2) 
 

𝑓′(𝑥) = (𝑥2 + 𝑥 + 1)(2𝑥) + (𝑥2 + 2)(2𝑥 + 1) = 2𝑥3 + 2𝑥2 + 2𝑥 + 2𝑥3 + 𝑥2 + 4𝑥 + 2 = 4𝑥3 + 3𝑥2 + 6𝑥 + 2 
 

8.) 𝑓(𝑥) = (1 + √𝑥)(𝑥 − 𝑥3) 

 

 𝑓(𝑥) = (1 + 𝑥
1

2)(𝑥 − 𝑥3) 
 

𝑓′(𝑥) = (1 + 𝑥
1
2) (1 − 3𝑥2) + (𝑥 − 𝑥3) (

1

2
𝑥−

1
2) = 1 − 3𝑥2 + 𝑥

1
2 − 3𝑥

5
2 +

1

2
𝑥
1
2 −

1

2
𝑥
5
2 = 1 − 3𝑥2 +

3

2
√𝑥 −

7

2
√𝑥5 

 

9.) 𝑓(𝑥) =
𝑥2+4𝑥+3

√𝑥
 

 

 𝑓(𝑥) =
𝑥2+4𝑥+3

𝑥
1
2

 

 

𝑓′(𝑥) =
(𝑥

1
2) (2𝑥 + 4) − (𝑥2 + 4𝑥 + 3) (

1
2 𝑥

−
1
2)

(𝑥
1
2)

2 =
2𝑥

3
2 + 4𝑥

1
2 −

1
2𝑥

3
2 − 2𝑥

1
2 −

3
2𝑥

−
1
2

𝑥
=
2𝑥

1
2 +

3
2𝑥

3
2 −

3
2 𝑥

−
1
2

𝑥

= 2𝑥−
1
2 +

3

2
𝑥
1
2 −

3

2
𝑥−

3
2 =

3

2
√𝑥 +

2

√𝑥
−

3

2√𝑥3
 

 

10.) 𝑓(𝑥) =
√𝑥−1

√𝑥+1
 

 



 𝑓(𝑥) =
𝑥
1
2−1

𝑥
1
2+1

 

 

𝑓′(𝑥) =
(𝑥

1
2 + 1)(

1
2
𝑥−

1
2) − (𝑥

1
2 − 1)(

1
2
𝑥−

1
2)

(𝑥
1
2 + 1)

2 =

1
2 +

1
2𝑥

−
1
2 −

1
2 +

1
2𝑥

−
1
2

(𝑥
1
2 + 1)

2 =
𝑥−

1
2

(𝑥
1
2 + 1)

2 =
1

√𝑥(√𝑥 + 1)
2 

 
11.) 𝑓(𝑥) = (𝑥2 − 2𝑥)𝑒𝑥 
 
 𝑓′(𝑥) = (𝑥2 − 2𝑥)(𝑒𝑥) + (𝑒𝑥)(2𝑥 − 2) = 𝑥2𝑒𝑥 − 2𝑥𝑒𝑥 + 2𝑥𝑒𝑥 − 2𝑒𝑥 = 𝑥2𝑒𝑥 − 2𝑒𝑥 
 

12.) 𝑓(𝑥) =
𝑥2−𝑥−2

𝑥+1
 

 

𝑓′(𝑥) =
(𝑥 + 1)(2𝑥 − 1) − (𝑥2 − 𝑥 − 2)(1)

(𝑥 + 1)2
=
2𝑥2 − 𝑥 + 2𝑥 − 1 − 𝑥2 + 𝑥 + 2

(𝑥 + 1)2
=
𝑥2 + 2𝑥 + 1

(𝑥 + 1)2
=
(𝑥 + 1)2

(𝑥 + 1)2
= 1 

 

13.) 𝑓(𝑥) =
1

𝑥4+𝑥2+1
 

 

𝑓′(𝑥) =
(𝑥4 + 𝑥2 + 1)(0) − (1)(4𝑥3 + 2𝑥)

(𝑥4 + 𝑥2 + 1)2
=

−4𝑥3 − 2𝑥

(𝑥4 + 𝑥2 + 1)2
 

 

14.) 𝑓(𝑥) =
𝑒𝑥

𝑥+𝑒𝑥
 

 

 𝑓′(𝑥) =
(𝑥+𝑒𝑥)(𝑒𝑥)−(𝑒𝑥)(1+𝑒𝑥)

(𝑥+𝑒𝑥)2
=

𝑥𝑒𝑥+𝑒2𝑥−𝑒𝑥−𝑒2𝑥

(𝑥+𝑒𝑥)2
=

𝑥𝑒𝑥−𝑒𝑥

(𝑥+𝑒𝑥)2
 

 

15.) 𝑓(𝑥) =
𝑥

𝑥+
𝑐

𝑥

 

 

 𝑓(𝑥) =
𝑥

𝑥+𝑐𝑥−1
 

 

𝑓′(𝑥) =
(𝑥 + 𝑐𝑥−1)(1) − (𝑥)(1 + (−1)𝑐𝑥−2)

(𝑥 + 𝑐𝑥−1)2
=
𝑥 + 𝑐𝑥−1 − 𝑥 + 𝑐𝑥−1

(𝑥 + 𝑐𝑥−1)2
=

2𝑐𝑥−1

(𝑥 + 𝑐𝑥−1)2
=

2𝑐
𝑥

(𝑥 +
𝑐
𝑥)

2  

 

16.) 𝑓(𝑥) =
𝑎𝑥+𝑏

𝑐𝑥+𝑑
 

 

 𝑓′(𝑥) =
(𝑐𝑥+𝑑)(𝑎)−(𝑎𝑥+𝑏)(𝑐)

(𝑐𝑥+𝑑)2
=

𝑎𝑐𝑥+𝑎𝑑−𝑎𝑐𝑥−𝑏𝑐

(𝑐𝑥+𝑑)2
=

𝑎𝑑−𝑏𝑐

(𝑐𝑥+𝑑)2
 

 


