
 

 

 
(2)  7.2  The Exponential Function (A)  

૜ࢇ  = ࢇ ∙ ࢇ ∙ ૠࢇ ࢇ = ࢇ ∙ ࢇ ∙ ࢇ … … … . ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥૠࢇ ૛૙ࢇ  = ࢇ ∙ ࢇ ∙ ࢇ … … … . ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥ૛૙ࢇ ࢔ࢇ  = ࢇ ∙ ࢇ ∙ ࢇ … … … . ࢔ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥࢇ  

 ૛૜ = ૛ ∙ ૛ ∙ ૛ = ૡ ൬૚૜൰૝ = ૚૜ ∙ ૚૜ ∙ ૚૜ ∙ ૚૜ = ૚ૡ૚ 

 1ܽ௡ = ܽି௡ ൬15൰ସ = 5ିସ 
1݁௫ = ݁ି௫ 

1݁ିଶ௫ = ݁ଶ௫ 

 ܽ௫ ∙ ܽ௬ = ܽ௫ା௬ 7ଽ ∙ 7ଷ = 7ଵଶ ݔ଻ ∙ ହݔ = ଻ାହݔ = ଵଶݔ ݁ଶ௫ ∙ ݁௫ = ݁ଶ௫ା௫ = ݁ଷ௫
 ܽ௫ܽ௬ = ܽ௫ି௬ 

4ଽ4଻ = 4ଶ 
଻ݔହݔ = ହି଻ݔ =  ଶିݔ

݁ଶ௫݁௫ = ݁ଶ௫ି௫ = ݁௫ 

 ሺܾܽሻ௡ = ܽ௡ ∙ ܾ௡ ሾሺݔ − 2ሻሺݔ + 5ሻସሿଷ = ሺݔ − 2ሻଷሺݔ + 5ሻଵଶ 
 
 
                                    
                           
 
 
 
 
 
 
 
 
 
 ܽ > 1 ܽ < 1 ܽஶ ⇒ ∞ 

 ܽିஶ ⇒ 0 

ܽஶ ⇒ 0 
 ܽିஶ ⇒ ∞ 

 

ݕ = ܽ௫   , 0 <  ܽ < 1 
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Domain:  ݂ሺݔሻ = ݁௫      ⇒ ௙ܦ = ℛ , ௙ܴ = ሺ0 , ∞ሻ 
 

Limit: 
 

lim௫→ஶ ݔ1 = 0 lim௫→ஶ ݔ = ∞
 

 lim௫→ஶ ௥ݔ1 = ݎ   ,   0 > 0 lim௫→ஶ ௥ݔ = ∞ , ݎ > 0 

 

lim௫→ஶ ௫ݎ1 = ݎ 0 > 1  lim௫→ஶ ௫ݎ = ∞  lim௫→ஶ ቀܾܽቁ௫ = 0 ܾ > ܽܽ > 0  lim௫→ஶ ൬ܾܽ൰௫ = ∞ 

lim௫→ஶ 15௫ = 0 Ex.  lim௫→ஶ 7௫ = ∞  lim௫→ஶ ൬23൰௫ = 0 Ex.  lim௫→ஶ ൬75൰௫ = ∞ 

 lim௫→ஶ ݁௫ = ∞   lim௫→ିஶ ݁௫ = 0   lim௫→ஶ ݁ି௫ = 0   lim௫→ିஶ ݁ି௫ = ∞ 

 lim௡→ஶ ൬1 + 1݊൰௡ = ݁ lim௡→଴ሺ1 + ݊ሻଵ௡ = ݁ 

Differential : ݀݀ݔ ܽ௫ = ܽ௫ ln ܽ 
ݔ݀݀ 10௫ = 10௫ ln ݔ݀݀ 10 ݁௫ = ݁௫ 

ݔ݀݀ ݁௫మ =  ௫మ݁ݔ2

Integral: න ܽ௫ ݀ݔ = 1ln ܽ ܽ௫ + ܿ න 7௫ ݔ݀ = 1ln 7 7௫ + ܿ 

න ݁௫ ݔ݀ = ݁௫ + ܿ 

 න ݔ1 ݔ݀ = ln|ݔ| + ܿ 
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Example 1    find    lim௫→ஶሺ1.001ሻ௫ 

Solution  lim௫→ஶሺ1.001ሻ௫  =  ∞                            where 1.001 > 1 
 

Example 2    find    lim௫→ஶ ݁ି௫మ 

Solution lim௫→ஶ ݁ି௫మ =  lim௫→ஶ 1݁௫మ  = 0   

Solution 
                                              lim௫→ஶ ݁ଷ௫ − ݁ିଷ௫݁ଷ௫ + ݁ିଷ௫ =  lim௫→ஶ 1 − ݁ି଺௫1 + ݁ି଺௫  =  1 − 01 + 0 = 1 

Example 4    Find    lim௫→ିஶ ݁ଷ௫ − ݁ିଷ௫݁ଷ௫ + ݁ିଷ௫ 
Solution                        lim௫→ିஶ ݁ଷ௫ − ݁ିଷ௫݁ଷ௫ + ݁ିଷ௫ = lim௫→ିஶ ݁଺௫ − 1݁଺௫ + 1 = 0 − 10 + 1 = −1 

Example 5    Find    lim௫→ିஶ 1 − 2݁௫1 + ݁௫  

Solution           lim௫→ିஶ 1 − 2݁௫1 + ݁௫ = 1 − 01 + 0 = 1 

Example 6    Find    lim௫→ஶ 1 − 2݁௫1 + ݁௫  

Solution             lim௫→ஶ 1 − 2݁௫1 + ݁௫ = lim௫→ஶ ݁ି௫ − 2݁ି௫ + 1 = −2 

Solution lim௫→గଶశ tan ݔ = −∞                     lim௫→గଶశ ݁୲ୟ୬ ௫ = 0 

 

Example 3   find    lim௫→ஶ ݁ଷ௫ − ݁ିଷ௫݁ଷ௫ + ݁ିଷ௫ 

Example 7    Find lim௫→గଶశ ݁୲ୟ୬ ௫ 
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Example 8    Find    lim௫→ஶ ൬1 + ൰ହ௫ݔ1
 

Solution                 lim௫→ஶ ൬1 + ൰ହ௫ݔ1 = lim௫→ஶ ቈ൬1 + ൰௫቉ହݔ1 = ݁ହ  
 

Solution                 ݂\ሺݔሻ =  7௫ ∙  ln 7 
 

Solution 
     ݂\ሺݔሻ =  ݁ୱ୧୬ ௫  ∙  cos    ݔ

Solution 
         ݂\ሺݔሻ =  5୲ୟ୬ ௫ ∙  ln 5  ∙  secଶ  ݔ

Example 12    Let  ݂ሺݔሻ = ݁ିଷ௫ cos  ሻݔFind  ݂\ሺ     ݔ3
Solution 

        ݂\ሺݔሻ =  −3݁ିଷ௫ cos ݔ3 − ݁ିଷ௫ sinሺ3ݔሻ ∙ ሺ3ሻ 
 

Example 13    Let  ݂ሺݔሻ = 7ଶ௫ tan  ሻݔFind  ݂\ሺ     ݔ√
Solution        ݂\ሺݔሻ = 7ଶ௫ ∙ ln 7 ሺ2ሻ tan ݔ√ +  7ଶ௫  secଶ ݔ√  ∙  ݔ√12 

 

Solution 
         ݂\ሺݔሻ = 2 secሺ݁ିସ௫ሻ secሺ݁ିସ௫ሻ tanሺ݁ିସ௫ሻ ∙ ሺ݁ିସ௫ሻሺ−4ሻ 
 

Example 15    Let  ݂ሺݔሻ = cot ሺ5ଶ௫ሻ     Find  ݂\ሺݔሻ 
Solution 

         ݂\ሺݔሻ =  cscଶሺ5ଶ௫ሻ ∙  5ଶ௫  ∙  ln 5 ∙ ሺ2ሻ 
 

Example 9    Let  ݂ሺݔሻ = 7௫     Find  ݂\ሺݔሻ 

Example 10    Let  ݂ሺݔሻ = ݁ୱ୧୬ ௫     Find  ݂\ሺݔሻ 
Example 11    Let  ݂ሺݔሻ = 5୲ୟ୬ ௫     Find  ݂\ሺݔሻ 

Example 14  Let  ݂ሺݔሻ = secଶሺ݁ିସ௫ሻ     Find  ݂\ሺݔሻ 
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Homework 
 

1 Let  ݂ሺݔሻ = ݁௫మ     Find  ݂\ሺݔሻ 9 Let  ݂ሺݔሻ = 3௫ −  ሻݔଷ     Find  ݂\ሺݔ

2 Let  ݂ሺݔሻ = ݁ୡ୭୬ ௫     Find  ݂\ሺݔሻ 10 Let  ݂ሺݔሻ = 7ୡୟ௧ ௫     Find  ݂\ሺݔሻ 

3 Let  ݂ሺݔሻ = ݁ଶ௫ csc ሻ 11ݔFind  ݂\ሺ     ݔ3 Let  ݂ሺݔሻ = cosଶሺ݁ିଶ௫ሻ     Find  ݂\ሺݔሻ 

4 Let  ݂ሺݔሻ = 5ଷ௫ cot యݔ√     Find  ݂\ሺݔሻ 12 Let  ݂ሺݔሻ = tan ሺ5ଷ௫ሻ     Find  ݂\ሺݔሻ 

5 Let  ݂ሺݔሻ = √2 + ݁ଶ௫య      Find  ݂\ሺݔሻ 13 Let  ݂ሺݔሻ = ሺ1 + 3ଶ௫ሻ଻     Find  ݂\ሺݔሻ 

6 Let     ݂ሺݔሻ = ݁ଶ௫ − 1݁ିଶ௫ + 1 Find  ݂\ሺݔሻ 14 Let       ݂ሺݔሻ = 3௫ + 12௫ − 1 Find  ݂\ሺݔሻ 

7 ϐind   lim௡→ஶሺ0.09ሻ௫ 15 ϐind   lim௡→ିஶ ݁ି௫మ 

8 ϐind   lim௡→ஶ ݁ଶ௫ − ݁ିଶ௫݁ଶ௫ + ݁ିଶ௫ 16 ϐind   lim௡→଴శ ݁ୡ୭୲ ௫ 

 
 




