
Exercise 5.5 

Differentiate the functions given in Exercise 1 to 11 w.r.t.x 

( 1 ৰ পৰা 11 লৈকে ফৈনসমহূ x ৰ সাকপকে অৱেৈজ েৰা ) : 

1. 𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠2𝑥. 𝑐𝑜𝑠3𝑥 

Solution: ধৰাহ’ৈ, 𝑦 = 𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠2𝑥. 𝑐𝑜𝑠3𝑥 ………….. (i) 

     (i) ৰ দুক াপেত 𝑙𝑜𝑔 ব্যৱহাৰ েৰৰ আৰম পাওঁ, 

     𝑙𝑜𝑔𝑦 = 𝑙𝑜𝑔(𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠2𝑥. 𝑐𝑜𝑠3𝑥) 

 𝑙𝑜𝑔𝑦 = log(𝑐𝑜𝑠𝑥) + log(𝑐𝑜𝑠2𝑥) + log(𝑐𝑜𝑠3𝑥) 

 
𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑦) =

𝑑

𝑑𝑥
[log(𝑐𝑜𝑠𝑥) + log(𝑐𝑜𝑠2𝑥) + log(𝑐𝑜𝑠3𝑥)] 

 
1

𝑦

𝑑𝑦

𝑑𝑥
=

1

𝑐𝑜𝑠𝑥
(−𝑠𝑖𝑛𝑥) +

1

𝑐𝑜𝑠2𝑥
(−𝑠𝑖𝑛2𝑥). 2 +

1

𝑐𝑜𝑠3𝑥
(−𝑠𝑖𝑛3𝑥). 3 

 
1

𝑦

𝑑𝑦

𝑑𝑥
= −

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
−

2.𝑠𝑖𝑛2𝑥

𝑐𝑜𝑠2𝑥
−

3.𝑠𝑖𝑛3𝑥

𝑐𝑜𝑠3𝑥
= − tan x − 2 tan 2x − 3 tan 3x 

 
𝑑𝑦

𝑑𝑥
= −𝑦 × [tan x + 2 tan 2x + 3 tan 3x] 

∴
𝑑𝑦

𝑑𝑥
= −(𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠2𝑥. 𝑐𝑜𝑠3𝑥) × [𝑡𝑎𝑛𝑥 + 2𝑡𝑎𝑛2𝑥 + 3𝑡𝑎𝑛3𝑥]    Answer 

 

2. √
(𝑥−1)(𝑥−2)

(𝑥−3)(𝑥−4)(𝑥−5)
 

Solution: ধৰাহ’ৈ, 𝑦 = √
(𝑥−1)(𝑥−2)

(𝑥−3)(𝑥−4)(𝑥−5)
 ……………... (i) 

     (i) ৰ দুক াপেে ব্ৰ্ গ েৰৰ আৰম পাওঁ, 

     𝑦2 =
(𝑥−1)(𝑥−2)

(𝑥−3)(𝑥−4)(𝑥−5)
 …………………………..(ii) 

            (ii) ৰ দুক াপেত 𝑙𝑜𝑔 ব্যৱহাৰ েৰৰ আৰম পাওঁ, 



2𝑙𝑜𝑔𝑦 = 𝑙𝑜𝑔(𝑥 − 1) + 𝑙𝑜𝑔(𝑥 − 2) − 𝑙𝑜𝑔(𝑥 − 3) − 𝑙𝑜𝑔(𝑥 − 4) − 𝑙𝑜𝑔(𝑥 − 5) 

𝑑

𝑑𝑥
(2𝑙𝑜𝑔𝑦) =

𝑑

𝑑𝑥
[𝑙𝑜𝑔(𝑥 − 1) + 𝑙𝑜𝑔(𝑥 − 2) − 𝑙𝑜𝑔(𝑥 − 3) − 𝑙𝑜𝑔(𝑥 − 4) − 𝑙𝑜𝑔(𝑥 − 5)] 

 
2

𝑦

𝑑𝑦

𝑑𝑥
=

1

𝑥−1
+

1

𝑥−2
−

1

𝑥−3
−

1

𝑥−4
−

1

𝑥−5
 

 
𝑑𝑦

𝑑𝑥
=

𝑦

2
[

1

𝑥−1
+

1

𝑥−2
−

1

𝑥−3
−

1

𝑥−4
−

1

𝑥−5
] 

∴   
𝑑𝑦

𝑑𝑥
=

1

2
√

(𝑥−1)(𝑥−2)

(𝑥−3)(𝑥−4)(𝑥−5)
[

1

𝑥−1
+

1

𝑥−2
−

1

𝑥−3
−

1

𝑥−4
−

1

𝑥−5
]        Answer 

3. (𝑙𝑜𝑔𝑥)𝑐𝑜𝑠𝑥 

Solution: ধৰাহ’ৈ, 𝑦 = (𝑙𝑜𝑔𝑥)𝑐𝑜𝑠𝑥…………………... (i) 

     (i) ৰ দুক াপেত 𝑙𝑜𝑔 ব্যৱহাৰ েৰৰ আৰম পাওঁ, 

   𝑙𝑜𝑔𝑦 = 𝑙𝑜𝑔[(𝑙𝑜𝑔𝑥)𝑐𝑜𝑠𝑥] 

 𝑙𝑜𝑔𝑦 = 𝑐𝑜𝑠𝑥. 𝑙𝑜𝑔(𝑙𝑜𝑔𝑥) 

 
𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑦) =

𝑑

𝑑𝑥
{𝑐𝑜𝑠𝑥. 𝑙𝑜𝑔(𝑙𝑜𝑔𝑥)} 

 
1

𝑦

𝑑𝑦

𝑑𝑥
= −𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔(𝑙𝑜𝑔𝑥) + 𝑐𝑜𝑠𝑥.

1

𝑙𝑜𝑔𝑥
.

1

𝑥
 

 
1

𝑦

𝑑𝑦

𝑑𝑥
= −𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔(𝑙𝑜𝑔𝑥) +

𝑐𝑜𝑠𝑥

𝑥𝑙𝑜𝑔𝑥
 

 
𝑑𝑦

𝑑𝑥
= 𝑦. {−𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔(𝑙𝑜𝑔𝑥) +

𝑐𝑜𝑠𝑥

𝑥𝑙𝑜𝑔𝑥
} 

∴   
𝑑𝑦

𝑑𝑥
= (𝑙𝑜𝑔𝑥)𝑐𝑜𝑠𝑥 . {−𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔(𝑙𝑜𝑔𝑥) +

𝑐𝑜𝑠𝑥

𝑥𝑙𝑜𝑔𝑥
}              Answer 

4. 𝑥𝑥 − 2𝑠𝑖𝑛𝑥 

Solution:  ধৰাহ’ৈ, 𝑦 = 𝑥𝑥 − 2𝑠𝑖𝑛𝑥…………………… (i) 

   ধৰাহ’ৈ, 𝑝 = 𝑥𝑥  আৰু 𝑞 = 2𝑠𝑖𝑛𝑥 

∴  𝑙𝑜𝑔𝑝 = 𝑥𝑙𝑜𝑔𝑥                       [∵ 𝑙𝑜𝑔𝑥𝑥 = 𝑥𝑙𝑜𝑔𝑥] 



 
𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑝) =

𝑑

𝑑𝑥
(𝑥𝑙𝑜𝑔𝑥) 

 
1

𝑝
.
𝑑𝑝

𝑑𝑥
= 𝑙𝑜𝑔𝑥 + 𝑥.

1

𝑥
 

 
𝑑𝑝

𝑑𝑥
= 𝑝(𝑙𝑜𝑔𝑥 + 1) 

 
𝑑𝑝

𝑑𝑥
= 𝑥𝑥(𝑙𝑜𝑔𝑥 + 1) ………………………….. (ii) 

ৰিতী কত, 𝑙𝑜𝑔𝑞 = 𝑙𝑜𝑔2𝑠𝑖𝑛𝑥 

 𝑙𝑜𝑔𝑞 = 𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔2 

 
𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑞) =

𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔2) 

 
1

𝑞
.

𝑑𝑞

𝑑𝑥
= 𝑙𝑜𝑔2.

𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑥) = 𝑙𝑜𝑔2. 𝑐𝑜𝑠𝑥 

 
𝑑𝑞

𝑑𝑥
= 𝑞. 𝑙𝑜𝑔2. 𝑐𝑜𝑠𝑥 

 
𝑑𝑞

𝑑𝑥
=  𝑙𝑜𝑔2𝑠𝑖𝑛𝑥 . 𝑙𝑜𝑔2. 𝑐𝑜𝑠𝑥 = 𝑙𝑜𝑔2. 𝑙𝑜𝑔2𝑠𝑖𝑛𝑥. 𝑐𝑜𝑠𝑥 

(i) ৰ পৰা আৰম পাওঁ, 

    
𝑑𝑦

𝑑𝑥
=

𝑑𝑝

𝑑𝑥
−

𝑑𝑞

𝑑𝑥
 

  ∴   
𝑑𝑦

𝑑𝑥
= 𝑥𝑥(𝑙𝑜𝑔𝑥 + 1) −  𝑙𝑜𝑔2. 𝑙𝑜𝑔2𝑠𝑖𝑛𝑥 . 𝑐𝑜𝑠𝑥            Answer  

 

     Exercise 5.4 ৰ  8 নং পশ্নক া শুদ্ধ েৰৰ ৈব্া 

 

8. log(𝑙𝑜𝑔𝑥),  𝑥 > 1  

 

Solution : ধৰাহ’ৈ, y = log(𝑙𝑜𝑔𝑥)   ←  হব্ ৈাকৰ্ । 
 

 


