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Practice Differentiation Problems (solutions at end)

1. 𝑓(𝑥) = 3𝑥
5

3; 𝑓'(𝑥) = 

 

  

2. 𝑓(𝑥) = (2𝑥 + 3)(3𝑥3 − 2𝑥2 + 𝑥 − 6); 𝑓'(𝑥) = 

 

 

3. 𝑓(𝑥) =
3𝑥+1

5𝑥−2
; 𝑓'(𝑥) = 

 

 

 

 

4. 𝑓(𝑥) = 𝑠𝑖𝑛2( 𝑥); 𝑓'(𝑥) = 

 

 

 

5. 𝑓(𝑥) = 2𝑒−2𝑥; 𝑓'(𝑥) = 

 

 

 

6. 𝑓(𝑥) = 𝑙𝑛( 𝑥 + 1); 𝑓'(𝑥) = 

 

 

 

7. 𝑓(𝑥) = 𝑠𝑖𝑛 2 𝑥 − 𝑐𝑜𝑠 2 𝑥; 𝑓'(𝑥) = 

 

 

 

8. 𝑓(𝑥) = 𝑡𝑎𝑛 2 𝑥 − 𝑐𝑜𝑡 2 𝑥; 𝑓'(𝑥) = 

 

 

 

9. 𝑓(𝑥) = 𝑠𝑒𝑐 2 𝑥 − 𝑐𝑠𝑐 2 𝑥; 𝑓'(𝑥) = 

 

 

10. 𝑓(𝑥) =
𝑥+𝑠𝑖𝑛𝑥

𝑐𝑜𝑠 𝑥−𝑥
; 𝑓'(𝑥) = 
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11. 𝑓(𝑥) = 𝑠𝑖𝑛2( 𝑥2 − 𝑥); 𝑓'(𝑥) = 

 

 

 

 

12. 𝑓(𝑥) = 𝑥𝑒−𝑥
2
; 𝑓'(𝑥) = 

 

 

 

 

13. 𝑓(𝑥) = 𝑥
1

2 𝑡𝑎𝑛 𝑥 ; 𝑓'(𝑥) = 

 

 

 

 

14. 𝑓(𝑥) = 𝑥 𝑙𝑛( 𝑥2 + 1); 𝑓'(𝑥) = 

 

 

 

 

15. 𝑓(𝑥) =
𝑠𝑖𝑛 2𝑥−𝑐𝑜𝑠 2𝑥

𝑥
; 𝑓'(𝑥) = 

 

 

 

16. 𝑓(𝑥) = 𝑙𝑛 (
𝑥+𝑠𝑖𝑛 𝑥

𝑐𝑜𝑠 𝑥−𝑥
) ; 𝑓'(𝑥) = 

 

 

 

 

17. 𝑓(𝑥) = 𝑥 𝑐𝑠𝑐 𝑥 ; 𝑓'(𝑥) = 

 

 

 

 

18. 𝑓(𝑥) = 𝑥√𝑥2 − 2𝑥; 𝑓'(𝑥) = 

 

 

 

 

 



This work is licensed by H. Carey Gire under the Creative Commons Attribution-Noncommercial-Share Alike 3.0 United States License. Copying 
allowed for non-commercial purposes.  Please attribute if materials modified. 

 

Practice Differentiation Problems - Solutions

1. == )(';3)( 3

5

xfxxf
5

3
∙ (3𝑥

5

3
−1) = 5𝑥

2

3     (power rule) 

 

2. 𝑓(𝑥) = (2𝑥 + 3)(3𝑥3 − 2𝑥2 + 𝑥 − 6); 𝑓'(𝑥) = 2(3𝑥3 − 2𝑥2 + 𝑥 − 6) + (2𝑥 + 3)(9𝑥2 − 4𝑥 + 1)    

(product rule and power rule) 

 

3. 𝑓(𝑥) =
3𝑥+1

5𝑥−2
; 𝑓'(𝑥) =

3(5𝑥−2)−5(3𝑥+1)

(5𝑥−2)2
  (quotient rule and power rule) 

 

 

4. 𝑓(𝑥) = 𝑠𝑖𝑛2( 𝑥); 𝑓'(𝑥) = 2sin⁡(𝑥) ∙ cos⁡(𝑥) (chain rule, power rule, and sine rule) 

 

 

5. 𝑓(𝑥) = 2𝑒−2𝑥; 𝑓'(𝑥) = −2(2𝑒−2𝑥)  (chain rule and exponential rules) 

 

 

 

6. 𝑓(𝑥) = 𝑙𝑛( 𝑥 + 1); 𝑓'(𝑥) =
1

𝑥+1
   (logarithm rule) 

 

 

 

7. 𝑓(𝑥) = 𝑠𝑖𝑛 2 𝑥 − 𝑐𝑜𝑠 2 𝑥; 𝑓'(𝑥) = 2𝑐𝑜𝑠2𝑥 − 2(−𝑠𝑖𝑛2𝑥) 

(chain rule and sine/cosine rules) 

 

8. 𝑓(𝑥) = 𝑡𝑎𝑛 2 𝑥 − 𝑐𝑜𝑡 2 𝑥; 𝑓'(𝑥) = 2𝑠𝑒𝑐22𝑥 − 2(−𝑐𝑠𝑐22𝑥) 

(chain rule and tangent/secant rules) 

 

9. 𝑓(𝑥) = 𝑠𝑒𝑐 2 𝑥 − 𝑐𝑠𝑐 2 𝑥; 𝑓'(𝑥) = 2𝑠𝑒𝑐2𝑥𝑡𝑎𝑛2𝑥 − 2(−𝑐𝑠𝑐2𝑥𝑐𝑜𝑡2𝑥) 

(chain rule and cotangent/cosecant rules) 

 

10. 𝑓(𝑥) =
𝑥+𝑠𝑖𝑛𝑥

𝑐𝑜𝑠 𝑥−𝑥
; 𝑓'(𝑥) =

(1+𝑐𝑜𝑠𝑥)(𝑐𝑜𝑠𝑥−𝑥)−(𝑥+𝑥𝑠𝑖𝑛𝑥)(−𝑠𝑖𝑛𝑥−1)

(𝑐𝑜𝑠𝑥−𝑥)2
 

(quotient rule and sine/cosine rules) 

 

 

11. 𝑓(𝑥) = 𝑠𝑖𝑛2( 𝑥2 − 𝑥); 𝑓'(𝑥) = 2sin⁡(𝑥2 − 𝑥) ∙ cos⁡(𝑥2 − 𝑥) ∙ (2𝑥 − 1) 

(chain rule, power rule, and sine rules) 

 

 

12. 𝑓(𝑥) = 𝑥𝑒−𝑥
2
; 𝑓'(𝑥) = 1 ∙ 𝑒−𝑥

2
+−2𝑥(𝑥𝑒−𝑥

2
) (product, chain, power, and exponential rules) 
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13. 𝑓(𝑥) = 𝑥
1

2 𝑡𝑎𝑛 𝑥 ; 𝑓'(𝑥) =
1

2
𝑥
1

2
−1𝑡𝑎𝑛𝑥 + 𝑥

1

2𝑠𝑒𝑐2𝑥 

(product, power, and tangent rules) 

 

14. 𝑓(𝑥) = 𝑥 𝑙𝑛( 𝑥2 + 1); 𝑓'(𝑥) = 1 ∙ 𝑙𝑛( 𝑥2 + 1) + 𝑥 ∙ 2𝑥 ∙
1

𝑥2+1
 

(product, chain, logarithm, and power rules) 

 

15. 𝑓(𝑥) =
𝑠𝑖𝑛 2𝑥−𝑐𝑜𝑠 2𝑥

𝑥
; 𝑓'(𝑥) =

[2𝑐𝑜𝑠2𝑥−2(−𝑠𝑖𝑛2𝑥)]∙𝑥−1∙(𝑠𝑖𝑛 2𝑥−𝑐𝑜𝑠2𝑥)

𝑥2
 

(quotient, chain, sine/cosine rules) 

 

 

16. 𝑓(𝑥) = 𝑙𝑛 (
𝑥+𝑠𝑖𝑛 𝑥

𝑐𝑜𝑠 𝑥−𝑥
) ; 𝑓'(𝑥) =

(1+𝑐𝑜𝑠𝑥)∙(𝑐𝑜𝑠𝑥−𝑥)−(−𝑠𝑖𝑛𝑥−1)∙(𝑥+𝑠𝑖𝑛𝑥)

(𝑐𝑜𝑠𝑥−𝑥)2
∙

1
𝑥+𝑠𝑖𝑛𝑥

𝑐𝑜𝑠 𝑥−𝑥

 

(chain, quotient, sine/cosine, logarithm rules) 

 

17. 𝑓(𝑥) = 𝑥 𝑐𝑠𝑐 𝑥 ; 𝑓'(𝑥) = 1 ∙ 𝑐𝑠𝑐𝑥 + 𝑥 ∙ (−𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥) 

(product rule, cosecant rule) 

 

 

18. 𝑓(𝑥) = 𝑥√𝑥2 − 2𝑥 = 𝑥(𝑥2 − 2𝑥)
1

2; 𝑓'(𝑥) = 1 ∙ (𝑥2 − 2𝑥)
1

2 + 𝑥 ∙
1

2
(2𝑥 − 2) ∙ (𝑥2 − 2𝑥)

1

2
−1

 

(product, chain, power rules) 

 


