
 

Exercise 𝟓. 𝟒  

1. Differentiate the following w.r.t. 𝑥: 𝑒𝑥sin𝑥            

 

Solution:   

Given expression is 
𝑒𝑥sin𝑥 

Let 𝑦 = 𝑒𝑥sin𝑥 therefore,          

𝑑𝑦𝑑𝑥 = 𝑒𝑥. 𝑑𝑑𝑥 sin𝑥−sin𝑥 𝑑𝑑𝑥𝑒𝑥sin2 𝑥 = 𝑒𝑥.cos𝑥−sin𝑥.𝑒𝑥sin2 𝑥 = 𝑒𝑥(cos𝑥−sin𝑥)sin2 𝑥      

 

 

 

2.  𝑒sin−1 𝑥           

 

Solution:   

Given expression is 𝑒sin−1 𝑥 

Let 𝑦 = 𝑒sin−1 𝑥 , therefore, 𝑑𝑦𝑑𝑥 = 𝑒sin−1 𝑥 . 𝑑𝑑𝑥 sin−1 𝑥 = 𝑒sin−1 𝑥 . 1√1−𝑥2 = 𝑒sin−1 𝑥√1−𝑥2 .      

 

 

 

3. 𝑒𝑥3            

 

Solution:   

Given expression is 𝑒𝑥3 

Let 𝑦 = 𝑒𝑥3 , therefore, 𝑑𝑦𝑑𝑥 = 𝑒𝑥3 . 𝑑𝑑𝑥 𝑥3 = 𝑒𝑥3 . 3𝑥2 = 3𝑥2𝑒𝑥3        
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4. sin(tan−1 𝑒−𝑥)          
 

Solution:   

Given expression is sin(tan−1 𝑒−𝑥) 
Let 𝑦 = sin(tan−1 𝑒−𝑥), therefore, 𝑑𝑦𝑑𝑥 = cos(tan−1 𝑒−𝑥) . 𝑑𝑑𝑥 tan−1 𝑒−𝑥 = cos(tan−1 𝑒−𝑥) . 11+(𝑒−𝑥)2 . 𝑑𝑑𝑥 𝑒−𝑥    = cos(tan−1 𝑒−𝑥) . 11+𝑒−2𝑥 . (−𝑒−𝑥) = − 𝑒−𝑥 cos(tan−1 𝑒−𝑥)1+𝑒−2𝑥 .     

 

 

5. log(cos 𝑒𝑥)           

 

Solution:   

Given expression is log(cos 𝑒𝑥) 
Let 𝑦 = log(cos 𝑒𝑥), 
Therefore, 𝑑𝑦𝑑𝑥 = 1cos𝑒𝑥 . 𝑑𝑑𝑥 cos 𝑒𝑥 = 1cos𝑒𝑥 (− sin 𝑒𝑥) 𝑑𝑑𝑥 𝑒𝑥 = − tan 𝑒𝑥. 𝑒𝑥     

 

 

6. 𝑒𝑥 + 𝑒𝑥2 +⋯+ 𝑒𝑥5        

  

 

Solution:   

Given expression is 𝑒𝑥 + 𝑒𝑥2 +⋯+ 𝑒𝑥5 

Let 𝑦 = 𝑒𝑥 + 𝑒𝑥2 + 𝑒𝑥3 + 𝑒𝑥4 + 𝑒𝑥5 , therefore, 𝑑𝑦𝑑𝑥 = 𝑒𝑥 + 𝑒𝑥2 𝑑𝑑𝑥 𝑥2 + 𝑒𝑥3 𝑑𝑑𝑥 𝑥3 + 𝑒𝑥4 𝑑𝑑𝑥 𝑥4 + 𝑒𝑥5 𝑑𝑑𝑥 𝑥5     = 𝑒𝑥 + 𝑒𝑥2 . 2𝑥 + 𝑒𝑥3 . 3𝑥2 + 𝑒𝑥4 . 4𝑥3 + 𝑒𝑥5 . 5𝑥4 = 𝑒𝑥 + 2𝑥𝑒𝑥2 + 3𝑥2𝑒𝑥3 + 4𝑥3𝑒𝑥4 + 5𝑥4𝑒𝑥5        

 

 

7.  √𝑒√𝑥, 𝑥 > 0         
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Solution:   

Given expression is √𝑒√𝑥, 𝑥 > 0 

Let 𝑦 = √𝑒√𝑥 

Therefore, 

𝑑𝑦𝑑𝑥 = 12√𝑒√𝑥 𝑑𝑑𝑥 𝑒√𝑥 = 12√𝑒√𝑥 . 𝑒√𝑥. 𝑑𝑑𝑥√𝑥 = 12√𝑒√𝑥 . 𝑒√𝑥. 12√𝑥 = √𝑒√𝑥4√𝑥      

 

 

8. log(log 𝑥), 𝑥 > 1          

 

Solution:   

Given expression is log(log 𝑥), 𝑥 > 1 

Let 𝑦 = 𝑒𝑥sin𝑥 

Therefore, 𝑑𝑦𝑑𝑥 = 1log𝑥 . 𝑑𝑑𝑥 log 𝑥 = 1log𝑥 . 1𝑥 = 1𝑥 log𝑥        

 

 

9.  
cos𝑥log𝑥 , 𝑥 > 0         

  

 

Solution:   

Given expression is 
cos𝑥log 𝑥 , 𝑥 > 0 

Let 𝑦 = cos𝑥log𝑥 

Therefore, 
𝑑𝑦𝑑𝑥 = log 𝑥 𝑑𝑑𝑥 cos𝑥−cos𝑥 𝑑𝑑𝑥 log𝑥(log𝑥)2 = log𝑥.(−sin𝑥)−cos𝑥.1𝑥(log𝑥)2 = −(𝑥 sin𝑥 log 𝑥+cos𝑥)𝑥(log𝑥)2   

 

 

10. cos(log 𝑥 + 𝑒𝑥)          

 

Solution:   

Given expression is cos(log 𝑥 + 𝑒𝑥) 
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Let 𝑦 = cos(log 𝑥 + 𝑒𝑥) 
Therefore, 𝑑𝑦𝑑𝑥 = −sin(log 𝑥 + 𝑒𝑥). 𝑑𝑑𝑥 (log 𝑥 + 𝑒𝑥) = − sin(log 𝑥 + 𝑒𝑥). (1𝑥 + 𝑒𝑥)    
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