
 

 
 

Derivative  

݂\ሺݔሻ = ݂ሺݔ + ℎሻ − ݂ሺݔሻℎ  

݂\ሺܽሻ = ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ  

The derivative by 
definition 
 المشتقة العامة

 المشتقة عند نقطة

The Derivative Of 
Trigonometric Function 

 

Function Derivative 

sin cos ݔ  ݔ

cos − ݔ sin  ݔ

tan secଶ ݔ  ݔ

csc − ݔ csc ݔ cot  ݔ

sec sec ݔ ݔ tan  ݔ

cot − ݔ cscଶ  ݔ

The Derivative Of 
Sum Function 

 

Function Derivative 

ܿ 0 

 1 ݔ

 ݔଶ 2ݔ

 ଶݔଷ 3ݔ

 ିଵݔ ݊ ݔ

݂ሺݔሻ + ݃ሺݔሻ ݂\ሺݔሻ + ݃\ሺݔሻ 

 

ሻݔ௫ሾ݂ሺܦ ∙ ݃ሺݔሻሿ = ݂\ሺݔሻ ∙ ݃ሺݔሻ + ݂ሺݔሻ݃\ሺݔሻ 

௫ܦ ቈ݂ሺݔሻ݃ሺݔሻ = ݃ሺݔሻ ∙ ݂\ሺݔሻ − ݂ሺݔሻ݃\ሺݔሻ൫݃ሺݔሻ൯ଶ  
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Example 1 Find the derivative ݂ሺݔሻ = ଷݔ2 − ଶݔ5 + ݔ3 − 11   

Solution                   ݂\ሺݔሻ = ଶݔ6 − ݔ10 + 3   

Example 2 Find the derivative ݂ሺݔሻ = ହݔ2 − ଶିݔ4 + భయݔ3 − 5 

Solution                    ݂\ሺݔሻ  = ݔ10 + ଷିݔ8 + ଶଷିݔ  

Example 3 Find the derivative ݂ሺݔሻ = ସݔ6 −  ଷݔ√5

Solution                        ݂ሺݔሻ = ସݔ6 − ሻݔଷଶ                        ݂\ሺݔ5 = ݔ24 − 5 ∙ ଵଶݔ 32   = ݔ24  − 152   ݔ√ 
Example 4 Find the derivative ݂ሺݔሻ = ళఱݔ2 + ଶయݔ√3  

Solution ݂ሺݔሻ = ହݔ2 + 3ඥݔଶయ                           ݂\ሺݔሻ =  145 ݔ  ଶହ  +     ଵଷିݔ 2 
Example 5 Find the derivative ݂ሺݔሻ = ሺݔଷ − ହݔଶሻሺ3ݔ3 − 7ሻ 

Solution 
                           ݂\ሺݔሻ =  ሺ6ݔଶ − ହݔሻሺ3ݔ6 − 7ሻ + ሺݔଷ −  ସሻݔଶሻሺ15ݔ3

Example 6 Find the derivative  ݂ሺݔሻ = ଶݔଷହሺ5ݔ + ݔ9 − 1ሻ 

Solution ݂\ሺݔሻ =  35 ଶହିݔ ሺ5ݔଶ + ݔ9 − 1ሻ + ݔଷହሺ10ݔ  + 9ሻ 

Example 7 Find the derivative ݂ሺݔሻ = ଶݔళమ൫4ݔ2 + ଷరݔ√9 − 1൯ 

Solution ݂\ሺݔሻ = ହଶݔ7  ቀ4ݔଶ + 9ඥݔଷర − 1ቁ + ଶݔ2 ൬8ݔ +  ଵଷ൰ݔ12

Example 8 Find the derivative  ݂ሺݔሻ = ଶݔ4 − ହݔ35 +  ݔ2

Solution                       ݂\ሺݔሻ =  ሺ5ݔହ + ሻݔሻሺ8ݔ2 − ሺ4ݔଶ − 3ሻሺ25ݔସ + 2ሻሺ5ݔହ + ሻଶݔ2  
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Example 9 Find the derivative  ݂ሺݔሻ = ଷݔ2ݔ√ −  ݔ3

Solution 

                   ݂\ሺݔሻ =  ሺ2ݔଷ − ሻݔ3 ∙ ݔ√12 − ଶݔሺ6ݔ√ − 3ሻሺ2ݔଷ − ሻଶݔ3  

Example 10 Find the derivative ݂ሺݔሻ = ሺ4ݔଷ −  ଶሻହݔ3

Solution 
                          ݂\ሺݔሻ = 5ሺ4ݔଷ − ଶݔଶሻସሺ12ݔ3 −  ሻݔ6

Example 11   Find the derivative  ݂ሺݔሻ = ሺݔଶ − 3ሻହଽ 

Solution ݂\ሺݔሻ =  59 ሺݔଶ − 3ሻିସଽ  ሺ2ݔሻ 

Example 12 Find the derivative ݂ሺݔሻ = ଶݔ√ − ݔ7 + 3 

Solution ݂\ሺݔሻ = ݔ2  − ଶݔ√ 72 − ݔ7 + 3 
 

Example 13 Find the derivative ݂ሺݔሻ = ଶݔଶሺ4ݔ7 −  ሻହݔ3
Solution 

                      ݂\ሺݔሻ = ଶݔሺ4 ݔ14 − ሻହݔ3 + ଶݔଶሺ4ݔ35 − ݔሻସሺ8ݔ3 − 3ሻ 

Example 14 
45   10 May, 

2009 
Let ݂ሺݐሻ = ଶݐ  sin  Find ݂′′ሺ0ሻ  .ݐ

Solution 
                    ݂\ሺݐሻ = sin ݐ2 ݐ ଶݐ +  cos  ݐ
                    ݂\\ሺݐሻ = 2 sin ݐ + cos ݐ2 ݐ + cos ݐ2 ݐ − ଶݐ  sin   ݐ
                    ݂\\ሺ0ሻ = 0 + 0 + 0 + 0 = 0 

Example 15 
37   May 4, 2006 Find ݂\\ሺ1ሻ, where ݂ሺݔሻ = ଶݔ − ݔ1  (2 pts.)

Solution 
                                                   ݂\ሺݔሻ = ሻݔሺ2ݔ − ሺݔଶ − 1ሻሺ1ሻݔଶ = ଶݔ2  − ଶݔ + ଶݔ1 = ଶݔ  + ଶݔ1                            ݂\\ሺݔሻ = ሻݔଶሺ2ݔ  − ሺݔଶ + 1ሻሺ2ݔሻݔସ = ସݔݔ2−   = ଷݔ2−                               ݂\\ሺ1ሻ =  −21  =  −2 
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3.5   Derivatives of the Trigonometric Functions 
ݔ݀݀  ሺsin ሻݔ = cos  ݔ
ݔ݀݀ ሺcos ሻݔ = − sin ݔ݀݀ ݔ ሺtan ሻݔ = secଶ  ݔ
ݔ݀݀ ሺcot ሻݔ = − cscଶ ݔ݀݀ ݔ ሺsec ሻݔ = sec ݔ tan  ݔ
ݔ݀݀ ሺcsc ሻݔ = − csc ݔ cot  ݔ

 

Example 1 Find the derivative ݂ሺݔሻ = 4 tan  ݔ

Solution ݂\ሺݔሻ = 4 secଶ  ݔ

Example 2 Find the derivative ݂ሺݔሻ = 4 sec ݔ tan  ݔ

Solution 
                  ݂\ሺݔሻ = 4 sec ݔ ∙ secଶ ݔ + 4 sec ݔ tan ݔ ∙ tan  ݔ
                                  = 4 secଷ ݔ +  4 sec ݔ tanଶ      ݔ

Example 3 Find the derivative ݂ሺݔሻ = ଶݔ5 sin  ݔ

Solution 
                 ݂\ሺݔሻ = sin ݔ10 ݔ + ଶݔ5  cos  ݔ

Example 4 Find the derivative ݂ሺݔሻ = ଷݔ4 + ଶݔ tan ݔ + 7 

Solution 
             ݂\ሺݔሻ = ଶݔ12 + tan ݔ2 ݔ + ଶݔ secଶ  ݔ

Example 5 Find the derivative  ݂ሺݔሻ = 1 − cot ଶݔ2ݔ  

Solution                   ݂\ሺݔሻ =  1 − cot ଶݔ2ݔ = ଶሺcscଶݔ2  ሻݔ − ሺ1 − cot ସݔሻ4ݔሻሺ4ݔ   
 Example 6 Find the derivative ݂ሺݔሻ = ݔ√4 csc  ݔ

Solution                      ݂\ሺݔሻ = 4 ∙ ݔ√12  csc ݔ + –ሺ ݔ√4 csc ݔ  cot ሻݔ = ݔ√2   csc ݔ − ݔ√4   csc ݔ  cot  ݔ
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Example 7 Find the derivative ݂ሺݔሻ = 1 − cos 2ݔ sin ݔ  

Solution                      ݂\ሺݔሻ = 2 sin ݔ ሺsin ሻݔ − ሺ1 − cos ሻݔ ∙ 2 cos 4ݔ sinଶ ݔ   
 

Example 8 Find the derivative ݂ሺݔሻ = 12 cos ݔ cot  ݔ

Solution   ݂ሺݔሻ =  12 sec ݔ tan ሻݔሺ\݂ ݔ = 12 sec ݔ tan ݔ ∙  tan ݔ +  12 sec ݔ  ∙  secଶ  ݔ

Example 9 Find the derivative ݂ሺݔሻ = csc ݔ sin  ݔ

Solution 
              ݂\ሺݔሻ =  − csc ݔ  cot ݔ  sin ݔ +  csc ݔ  cos  ݔ

Example 10 Find the derivative ݂ሺݔሻ = 1 + sec 2ݔ −csc ݔ  

Solution               ݂\ሺݔሻ = ሺ2 − csc ሻሺsecݔ ݔ tan ሻݔ − ሺ1 + sec ሻሺcscݔ ݔ cot ሻሺ2ݔ −csc ሻଶݔ   
Example 11 Find the derivative ݂ሺݔሻ = 1 + sec tanݔ ݔ + sin  ݔ

Solution              ݂\ሺݔሻ =  ሺtan ݔ + sin ሻሺsecݔ ݔ  tan ሻݔ − ሺ1 + sec ሻሺsecଶݔ ݔ  cos ሻሺtanݔ ݔ + sin ሻଶݔ  

Example 12 Find ݂\ሺݔሻ, where ݂ሺݔሻ = sec ଷݔݔ + cot  ݔ

Solution             ݂\ሺݔሻ =  ሺݔଷ + cot ሻሺsecݔ ݔ  tan ሻݔ − sec ݔ  ሺ3ݔଶ −  cscଶ ଷݔሻሺݔ + cot ሻଶݔ  

Example 13 Find ݂\ሺݔሻ, where ݂ሺݔሻ = ଶݔ sin 1ݔ + cos  ݔ

Solution              ݂\ሺݔሻ = ሺ1 + cos ݔሻሺ2ݔ sin ݔ + ଶݔ cos ሻݔ − ଶݔ  sin −ሺ ݔ sin ሻሺ1ݔ + cos ሻଶݔ  
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