
Exercise 5.4 

6. 𝑒𝑥 + 𝑒𝑥2
+ ⋯ + 𝑒𝑥5

 

Solution : ধৰাহ’ল, y = 𝑒𝑥 + 𝑒𝑥2
+ ⋯ + 𝑒𝑥5

 

∴     
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑒𝑥 + 𝑒𝑥2

+ ⋯ + 𝑒𝑥5
)   

 =
𝑑

𝑑𝑥
(𝑒𝑥) +

𝑑

𝑑𝑥
(𝑒𝑥2

) +
𝑑

𝑑𝑥
(𝑒𝑥3

) +
𝑑

𝑑𝑥
(𝑒𝑥4

) +
𝑑

𝑑𝑥
(𝑒𝑥5

)          

    = 𝑒𝑥 + 2𝑥. 𝑒𝑥2
+ 3𝑥2. 𝑒𝑥3

+ 4𝑥3. 𝑒𝑥4
+ 5𝑥5. 𝑒𝑥5

       [ ∵  
𝑑

𝑑𝑥

′

(𝑒𝑥𝑛
) = 𝑒𝑥𝑛

.
𝑑

𝑑𝑥
 𝑥𝑛 = 𝑛𝑥𝑛−1. 𝑒𝑥𝑛

] 

         Answer 

7. √𝑒√𝑥, 𝑥 > 0 

Solution : ধৰাহ’ল, y = √𝑒√𝑥 

∴     
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(√𝑒√𝑥)  

  =
1

2√𝑒√𝑥
.

𝑑

𝑑𝑥
(𝑒√𝑥)                           [ ∵  

𝑑

𝑑𝑥

′

(√𝑥) =
1

2√𝑥
 ] 

          =
1

2√𝑒√𝑥
. 𝑒√𝑥.

𝑑

𝑑𝑥
(√𝑥)                     [ ∵  

𝑑

𝑑𝑥

′

(𝑒𝑥𝑛
) = 𝑒𝑥𝑛

.
𝑑

𝑑𝑥
 𝑥𝑛 = 𝑛𝑥𝑛−1. 𝑒𝑥𝑛

 ] 

          =
𝑒√𝑥

2√𝑒√𝑥
.

1

2√𝑥
                                    [ ∵  √𝑎 . √𝑏  = √𝑎𝑏  ] 

           = 
𝑒√𝑥

4√𝑥𝑒√𝑥
   Answer 

8. log(𝑙𝑜𝑔𝑥),  𝑥 > 1 

Solution : ধৰাহ’ল, y = √𝑒√𝑥 

∴     
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
{log (𝑙𝑜𝑔𝑥)}  

 =
1

𝑙𝑜𝑔𝑥
.

𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑥)                             [ ∵  

𝑑

𝑑𝑥

′
(𝑙𝑜𝑔𝑥) =

1

𝑥
  ] 



           =
1

𝑥𝑙𝑜𝑔𝑥
          Answer 

9. 
𝑐𝑜𝑠𝑥

𝑙𝑜𝑔𝑥
,  𝑥 > 0 

Solution : ধৰাহ’ল, y =
𝑐𝑜𝑠𝑥

𝑙𝑜𝑔𝑥
 

∴     
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

𝑐𝑜𝑠𝑥

𝑙𝑜𝑔𝑥
)  

 =
𝑙𝑜𝑔𝑥.

𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑥)−𝑐𝑜𝑠𝑥.

𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑥)

(𝑙𝑜𝑔𝑥)2
              [ ∵  (

𝑢

𝑣
)
′

=
𝑢′𝑣−𝑢𝑣′

𝑣2
 ] 

 =
𝑙𝑜𝑔𝑥.(−𝑠𝑖𝑛𝑥)−𝑐𝑜𝑠𝑥.

1

𝑥

(𝑙𝑜𝑔𝑥)2
 

          =
−𝑥.𝑠𝑖𝑛𝑥.𝑙𝑜𝑔𝑥−𝑐𝑜𝑠𝑥

𝑥(𝑙𝑜𝑔𝑥)2
       Answer 

10. 𝑐𝑜𝑠(𝑙𝑜𝑔𝑥 + 𝑒𝑥) 

Solution : ধৰাহ’ল, y = 𝑐𝑜𝑠(𝑙𝑜𝑔𝑥 + 𝑒𝑥) 

∴     
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
{𝑐𝑜𝑠(𝑙𝑜𝑔𝑥 + 𝑒𝑥)}  

 = −{𝑠𝑖𝑛(𝑙𝑜𝑔𝑥 + 𝑒𝑥)}.
𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑥 + 𝑒𝑥) 

          = −{𝑠𝑖𝑛(𝑙𝑜𝑔𝑥 + 𝑒𝑥)} (
1

𝑥
+ 𝑒𝑥) 

 = −{𝑠𝑖𝑛(𝑙𝑜𝑔𝑥 + 𝑒𝑥)}.
1+𝑥𝑒𝑥

𝑥
 

          =
−(1+𝑥𝑒𝑥){𝑠𝑖𝑛(𝑙𝑜𝑔𝑥+𝑒𝑥)}

𝑥
        Answer 

Remember a few important formulae on Logarithms ( for next exercise ) : 

1.    log𝑎 𝑝 =
log𝑏 𝑝

log𝑏 𝑎
     2.    log𝑏 𝑝𝑞 = log𝑏 𝑝 + log𝑏 𝑞 

3.    log𝑏 𝑝2 = 2 log𝑏 𝑝 = log𝑏 𝑝 + log𝑏 𝑝    4.    log𝑏 𝑝𝑛 = 𝑛 log𝑏 𝑝 

5.    log𝑏
𝑥

𝑦
= log𝑏 𝑥 − log𝑏 𝑦 


