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Differentiation Exercises 
 
1. Differentiate with respect to 𝑥𝑥: 

(𝑎𝑎)  𝑥𝑥3    (𝑓𝑓)  2𝑥𝑥−3   (𝑘𝑘)  𝑥𝑥2 + 3𝑥𝑥 − 5 

(𝑏𝑏)  𝑥𝑥10    (𝑔𝑔).  8𝑥𝑥1 2�    (𝑙𝑙)  6𝑥𝑥4 + 4𝑥𝑥2 + 𝑥𝑥 

(𝑐𝑐)  𝑥𝑥−6    (ℎ)  7𝑥𝑥5 + 2   (𝑚𝑚) 𝑥𝑥
3 4⁄

5
 +  2𝑥𝑥5 3�  

(𝑑𝑑)  𝑥𝑥41 2�     (𝑖𝑖)  𝑥𝑥2 + 3𝑥𝑥   (𝑛𝑛)  𝑥𝑥2 − 𝑥𝑥 − 1 

(𝑒𝑒)  7𝑥𝑥4    (𝑗𝑗)  4𝑥𝑥6 − 𝑥𝑥−3   (𝑜𝑜)  𝑥𝑥−1 + 𝑥𝑥−1 2�  
 
 
 
 
2. Find the derivative of each of the following: 

𝑎𝑎.  2𝑥𝑥2 + 𝑥𝑥 + 4     𝑓𝑓.  5 + 𝑥𝑥 − √𝑥𝑥  

𝑏𝑏.  (𝑥𝑥 + 1)(𝑥𝑥 − 1)     𝑔𝑔.  7√𝑥𝑥 + √𝑥𝑥23   

𝑐𝑐.  3𝑥𝑥(𝑥𝑥2 + 1)     𝑖𝑖.  3𝑥𝑥3(𝑥𝑥−2 + 4𝑥𝑥 − 2𝑥𝑥1 2� ) 

     𝑑𝑑.  4𝑥𝑥2 + 1
𝑥𝑥
      ℎ.  4

5𝑥𝑥2
+ 3𝑥𝑥3 − 2 

𝑒𝑒.  5𝑥𝑥
2−7𝑥𝑥
𝑥𝑥

      𝑗𝑗.  (2𝑥𝑥−3)(𝑥𝑥+4)
𝑥𝑥2

 

 
3. If 𝑦𝑦 = 2𝑥𝑥3 + 3𝑥𝑥2 − 4, find: 

𝑎𝑎.  𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

       𝑏𝑏.  𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

 𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑥𝑥 = 2 
 
4. If 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 3𝑥𝑥 − 5, find: 

𝑎𝑎.  𝑓𝑓′(𝑥𝑥)       𝑏𝑏.  𝑓𝑓′(𝑥𝑥) 𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑥𝑥 = 2  
 
5. If 𝑔𝑔(𝑥𝑥) = 5𝑥𝑥2 + 2𝑥𝑥, find: 

𝑎𝑎.  𝑔𝑔′(3)       𝑏𝑏.  𝑇𝑇ℎ𝑒𝑒 𝑔𝑔𝑔𝑔𝑎𝑎𝑑𝑑𝑖𝑖𝑒𝑒𝑛𝑛𝑔𝑔 𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑥𝑥 = −2  
 
6. 𝑓𝑓(𝑥𝑥) = 𝑥𝑥4 + 𝑥𝑥2. Show that the function is horizontal at the origin. 
 
7. Find the value of 𝑥𝑥 for which the gradient of 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 − 2𝑥𝑥 + 1 is 4. 
 
8. If 𝑔𝑔(𝑥𝑥) = 4𝑥𝑥2 + 3𝑥𝑥, find the point at which 𝑔𝑔′(𝑥𝑥) = 7. 
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Answers 
 

𝟏𝟏.   𝑎𝑎.  3𝑥𝑥2,   𝑏𝑏.  10𝑥𝑥9,   𝑐𝑐.  − 6𝑥𝑥−7,   𝑑𝑑.  4
1
2
𝑥𝑥31 2� ,   𝑒𝑒.  28𝑥𝑥3,   𝑓𝑓.  − 6𝑥𝑥−4,   𝑔𝑔.  4𝑥𝑥−1 2� , 

      ℎ.  35𝑥𝑥4,   𝑖𝑖.  2𝑥𝑥 + 3,   𝑗𝑗.  24𝑥𝑥5 + 3𝑥𝑥−4,   𝑘𝑘.  2𝑥𝑥 + 3,   𝑙𝑙.  24𝑥𝑥3 + 8𝑥𝑥 + 1, 

      𝑚𝑚.  
3

20
𝑥𝑥−1 4� +

10
3
𝑥𝑥2 3�                  𝑛𝑛.  2𝑥𝑥 − 1                𝑜𝑜.  − 𝑥𝑥−2 −

1
2
𝑥𝑥−3 2�  

 

𝟐𝟐.   𝑎𝑎.  4𝑥𝑥 + 1          𝑏𝑏.  2𝑥𝑥                𝑐𝑐.  9𝑥𝑥2 + 3         𝑑𝑑. 8𝑥𝑥 − 𝑥𝑥−2     𝑒𝑒.  5          𝑓𝑓.  1 −
1
2
𝑥𝑥−1 2�    

      𝑔𝑔.  
7
2
𝑥𝑥−1 2� +

2
3
𝑥𝑥−1 3� ,   ℎ.  

−8
5
𝑥𝑥−3 + 9𝑥𝑥2,   𝑖𝑖.  3 + 48𝑥𝑥3 − 21𝑥𝑥21 2� ,   𝑗𝑗.  − 5𝑥𝑥−2 + 24𝑥𝑥−3, 

 

𝟑𝟑.   𝑎𝑎.   6𝑥𝑥2 + 6𝑥𝑥,             𝑏𝑏.   36, 
 

𝟒𝟒.   𝑎𝑎.   2𝑥𝑥 + 3,                  𝑏𝑏.   7 
 

𝟓𝟓.   𝑎𝑎.   32,                          𝑏𝑏.   − 18, 
 

𝟔𝟔.   𝑓𝑓′(0) = 0, 
 

𝟕𝟕.   𝑥𝑥 = 3, 
 

𝟖𝟖.   �
1
2

, 2
1
2�
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