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FIRST ORDER DERIVATIVE 

1. If 𝑦 = 𝑓(ln 𝑥)  𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
. 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
( 𝑓(ln 𝑥 )) = 𝑓′(ln 𝑥) ×

𝑑

𝑑𝑥
ln 𝑥  

 

𝑓′(ln 𝑥) ×
1

𝑥
=

𝑓′(ln 𝑥)

𝑥
 

 

2. If 𝑦 = ln( 𝑓(𝑥))  𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
. 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
( ln( 𝑓(𝑥))) =

1

𝑓(𝑥)
×

𝑑

𝑑𝑥
𝑓(𝑥)  

 
1

𝑓(𝑥)
× 𝑓′(𝑥) =

𝑓′(𝑥)

𝑓(𝑥)
 

3. If 𝑦 = 𝑐𝑒
𝑥

𝑥−𝑎 𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
. 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑐𝑒

𝑥
𝑥−𝑎) = 𝑐 ×

𝑑

𝑑𝑥
𝑒

𝑥
𝑥−𝑎   

 

= 𝑐𝑒
𝑥

𝑥−𝑎 ×
𝑑

𝑑𝑥
(

𝑥

𝑥 − 𝑎
)  

 

= 𝑐𝑒
𝑥

𝑥−𝑎 × (
(𝑥 − 𝑎) ×

𝑑
𝑑𝑥

𝑥 − 𝑥 ×
𝑑

𝑑𝑥
(𝑥 − 𝑎)

(𝑥 − 𝑎)2
) 

= 𝑐𝑒
𝑥

𝑥−𝑎 × (
(𝑥 − 𝑎) × 1 − 𝑥 × 1

(𝑥 − 𝑎)2
) 

 

 

= 𝑐𝑒
𝑥

𝑥−𝑎 × (
(𝑥 − 𝑎) − 𝑥

(𝑥 − 𝑎)2
) 

 

= −
𝑎𝑐𝑒

𝑥
𝑥−𝑎

(𝑥 − 𝑎)2
= −

𝑎𝑦

(𝑥 − 𝑎)2
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4. 𝐼𝑓 𝑓(𝑥) = 3𝑒𝑥2
, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑓′(𝑥) − 2𝑥𝑓(𝑥) +

1

3
𝑓(0) − 𝑓′(0). 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:    𝑓′(𝑥) =
𝑑

𝑑𝑥
3𝑒𝑥2

= 3𝑒𝑥2
×

𝑑

𝑑𝑥
𝑥2 

= 3𝑒𝑥2
× 2𝑥 = 6𝑥𝑒𝑥2

  

 

∴ 𝑓′(0) = 0 

 

𝑛𝑜𝑤, 2𝑥𝑓(𝑥) = 2𝑥 × 3𝑒𝑥2
= 6𝑥𝑒𝑥2

 

 

 

𝑎𝑙𝑠𝑜,
1

3
𝑓(0) =

1

3
3𝑒0 = 1 

 

∴ 𝑓′(𝑥) − 2𝑥𝑓(𝑥) +
1

3
𝑓(0) − 𝑓′(0) = 6𝑥𝑒𝑥2

− 6𝑥𝑒𝑥2
+ 1 − 0 = 1 

5.  𝐼𝑓 𝑦 = 𝑓(𝑥)𝜑(𝑥), 𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
 

 

𝑦 = 𝑓(𝑥)𝜑(𝑥) 

 

⇒ ln 𝑦 = ln 𝑓(𝑥)𝜑(𝑥) = 𝜑(𝑥) ln 𝑓(𝑥) 

 

𝑛𝑜𝑤 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑤. 𝑟. 𝑡 ′𝑥′ 
𝑑

𝑑𝑥
(ln 𝑦) =

𝑑

𝑑𝑥
(𝜑(𝑥) ln 𝑓(𝑥)) 

 

⇒
1

𝑦

𝑑𝑦

𝑑𝑥
=  𝜑(𝑥)

𝑑

𝑑𝑥
ln 𝑓(𝑥) + ln 𝑓(𝑥)

𝑑

𝑑𝑥
𝜑(𝑥)   

 

⇒
𝑑𝑦

𝑑𝑥
= 𝑦 {

𝜑(𝑥)𝑓′(𝑥)

𝑓(𝑥)
+ 𝜑′(𝑥) ln 𝑓(𝑥)}  

 

⇒
𝑑𝑦

𝑑𝑥
= 𝑓(𝑥)𝜑(𝑥) {

𝜑(𝑥)𝑓′(𝑥)

𝑓(𝑥)
+ 𝜑′(𝑥) ln 𝑓(𝑥)}  
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6. 𝐼𝑓 𝑓(𝑥) = 𝑥 + 1, 𝑓𝑖𝑛𝑑
𝑑

𝑑𝑥
( 𝑓𝑜𝑓(𝑥)) 

 

𝑓𝑜𝑓(𝑥) = 𝑓(𝑓(𝑥)) = 𝑓(𝑥 + 1) = (𝑥 + 1) + 1 = 𝑥 + 2 

 

∴  
𝑑

𝑑𝑥
( 𝑓𝑜𝑓(𝑥)) =

𝑑

𝑑𝑥
(𝑥 + 2) = 1 

 

7. Find the derivatives of the following functions 

i. 𝑦 = (𝑥 + 15)9 

ii. 𝑦 =
1

√𝑎𝑥+𝑏
 

iii. 𝑦 = √𝑎𝑥2 + 𝑏𝑥 + 𝑐  

iv. 𝑦 =
1

√𝑎𝑥2+𝑏𝑥+𝑐 
 

v. 𝑦 = √𝑥 −
1

√𝑥
, 𝑥 > 0 

vi. 𝑦 = √
1+𝑥

1−𝑥
 

vii. 𝑦 = sin 𝑥𝑜 

viii. 𝑦 = tan(𝑎𝑥 + 𝑏) 

ix. 𝑦 = tan{𝑓(𝑥)} 

x. 𝑦 = sin{𝑓(𝑥)}2  

xi. 𝑦 =
cos 𝑥

1+sin 𝑥
 

xii. 𝑦 =
cos 𝑥−cos 2𝑥

1−cos 𝑥
 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖.  

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥 + 15)9 

 

⇒
𝑑𝑦

𝑑𝑥
= 9(𝑥 + 15)8 ×

𝑑

𝑑𝑥
(𝑥 + 15) 

 

⇒
𝑑𝑦

𝑑𝑥
= 9(𝑥 + 15)8 
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𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑖.  

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥

1

√𝑎𝑥 + 𝑏
=

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏)−

1
2 

 

⇒
𝑑𝑦

𝑑𝑥
= −

1

2
(𝑎𝑥 + 𝑏)−

1
2

−1 ×
𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 

 

⇒
𝑑𝑦

𝑑𝑥
= −

1

2
(𝑎𝑥 + 𝑏)−

3
2 × 𝑎 

 

 

⇒
𝑑𝑦

𝑑𝑥
= −

1

2
𝑎

1

(𝑎𝑥 + 𝑏)
3
2

= −
𝑎

2(𝑎𝑥 + 𝑏)√𝑎𝑥 + 𝑏
 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑖𝑖.  

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
√𝑎𝑥2 + 𝑏𝑥 + 𝑐 =

𝑑

𝑑𝑥
(𝑎𝑥2 + 𝑏𝑥 + 𝑐)

1
2 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2
(𝑎𝑥2 + 𝑏𝑥 + 𝑐)

1
2

−1 ×
𝑑

𝑑𝑥
(𝑎𝑥2 + 𝑏𝑥 + 𝑐) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2
(𝑎𝑥2 + 𝑏𝑥 + 𝑐)−

1
2 × (2𝑎𝑥 + 𝑏) 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2

2𝑎𝑥 + 𝑏

(𝑎𝑥2 + 𝑏𝑥 + 𝑐)
1
2

= −
2𝑎𝑥 + 𝑏

2√𝑎𝑥2 + 𝑏𝑥 + 𝑐
 

 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑣.  

 
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
√𝑥 −

𝑑

𝑑𝑥

1

√𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2
𝑥

1
2

−1 − (−
1

2
) 𝑥−

1
2

−1 
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⇒
𝑑𝑦

𝑑𝑥
=

1

2
𝑥−

1
2 +

1

2
𝑥−

3
2 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2√𝑥
+

1

2𝑥√𝑥
=

1

2√𝑥
(1 +

1

𝑥
) 

 

𝑰𝒎𝒑𝒐𝒓𝒕𝒂𝒏𝒕 𝑭𝒐𝒓𝒎𝒖𝒍𝒂:  
𝒅

𝒅𝒙
√𝒙 =

𝟏

𝟐√𝒙
  

𝒂𝒏𝒅  
𝒅

𝒅𝒙

𝟏

√𝒙
= −

𝟏

𝟐𝒙√𝒙
 

 

 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑣𝑖.  

  

Put 
1+𝑥

1−𝑥
= 𝑧 

 

 

∴
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
√𝑧 =

1

2√𝑧

𝑑𝑧

𝑑𝑥
  

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2√1 + 𝑥
1 − 𝑥

𝑑

𝑑𝑥
(

1 + 𝑥

1 − 𝑥
)  

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2
√

1 − 𝑥

1 + 𝑥
 × {

(1 − 𝑥) ×
𝑑

𝑑𝑥
(1 + 𝑥) − (1 + 𝑥) ×

𝑑
𝑑𝑥

(1 − 𝑥)

(1 − 𝑥)2
} 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2
√

1 − 𝑥

1 + 𝑥
 × {

(1 − 𝑥) × 1 − (1 + 𝑥) × (−1)

(1 − 𝑥)2
} 
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⇒
𝑑𝑦

𝑑𝑥
=

1

2
√

1 − 𝑥

1 + 𝑥
 × {

1 − 𝑥 + 1 + 𝑥

(1 − 𝑥)2
} 

⇒
𝑑𝑦

𝑑𝑥
=

1

2
√

1 − 𝑥

1 + 𝑥
 × {

2

(1 − 𝑥)2
} 

 

⇒
𝑑𝑦

𝑑𝑥
= √

1 − 𝑥

1 + 𝑥
 × {

1

(1 − 𝑥)2
} =

1

(1 − 𝑥)(1 − 𝑥)
√

1 − 𝑥

1 + 𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

(1 − 𝑥)√1 − 𝑥

1

√1 + 𝑥
=

1

(1 − 𝑥)√1 − 𝑥2
 

 

 

 

𝑰𝒎𝒑𝒐𝒓𝒕𝒂𝒏𝒕 𝑫𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕𝒊𝒂𝒍𝒔:  
𝒅

𝒅𝒙
(

𝟏 + 𝒙

𝟏 − 𝒙
) =

𝟐

(𝟏 − 𝒙)𝟐
 

 

 

𝑺𝒊𝒎𝒊𝒍𝒂𝒓𝒍𝒚 
𝒅

𝒅𝒙
(

𝟏 − 𝒙

𝟏 + 𝒙
) =

−𝟐

(𝟏 + 𝒙)𝟐
   

 

 

𝒅

𝒅𝒙
(

𝟏 − 𝒙𝟐

𝟏 + 𝒙𝟐
) =

−𝟒𝒙

(𝟏 + 𝒙𝟐)𝟐
 

 

𝒅

𝒅𝒙
(

𝟏 + 𝒙𝟐

𝟏 − 𝒙𝟐
) =

𝟒𝒙

(𝟏 − 𝒙𝟐)𝟐
 

 

You can prove these easily by using the division rule. 
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𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑣𝑖𝑖.  

 

𝑦 = sin 𝑥𝑜 

 

 

⇒ 𝑦 = sin
𝜋𝑥

180
 ( 𝑐𝑜𝑛𝑣𝑒𝑟𝑡 𝑡𝑜 𝑟𝑎𝑑𝑖𝑎𝑛𝑠) 

 

 

⇒
𝑑𝑦

𝑑𝑥
= cos

𝜋𝑥

180
 ×

𝑑

𝑑𝑥

𝜋𝑥

180
   

 

⇒
𝑑𝑦

𝑑𝑥
=

𝜋

180
cos

𝜋𝑥

180
  

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑥/ 𝑣𝑖𝑖𝑖.  

 

 

𝑦 = tan 𝑓(𝑥) 

 

 

⇒
𝑑𝑦

𝑑𝑥
= sec2 𝑓(𝑥)  ×

𝑑

𝑑𝑥
𝑓(𝑥) 

 

⇒
𝑑𝑦

𝑑𝑥
= sec2 𝑓(𝑥)  × 𝑓′(𝑥) = 𝑓′(𝑥) sec2 𝑓(𝑥) 

 

𝐹𝑜𝑟 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑣𝑖𝑖𝑖. 𝑝𝑢𝑡 𝑓(𝑥) = 𝑎𝑥 + 𝑏 𝑎𝑛𝑑 𝑠𝑒𝑒 𝑡ℎ𝑎𝑡 𝑓′(𝑥) = 𝑎 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑥. 

𝑦 = sin{𝑓(𝑥)}2 

 

⇒
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
sin{𝑓(𝑥)}2 
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⇒
𝑑𝑦

𝑑𝑥
= cos{𝑓(𝑥)}2 ×

𝑑

𝑑𝑥
 𝑓(𝑥)2 

 

⇒
𝑑𝑦

𝑑𝑥
= cos{𝑓(𝑥)}2 × 2𝑓(𝑥)

𝑑

𝑑𝑥
 𝑓(𝑥) 

 

 

⇒
𝑑𝑦

𝑑𝑥
= cos{𝑓(𝑥)}2 × 2𝑓(𝑥) × 𝑓′(𝑥) 

 

 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑥𝑖. 

𝑦 =
cos 𝑥

1 + sin 𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥

cos 𝑥

1 + sin 𝑥
 

 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

(1 + sin 𝑥) ×
𝑑

𝑑𝑥
cos 𝑥 − cos 𝑥 ×

𝑑
𝑑𝑥

(1 + sin 𝑥)

(1 + sin 𝑥)2
 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

(1 + sin 𝑥) × (− sin 𝑥) − cos 𝑥 × (cos 𝑥)

(1 + sin 𝑥)2
 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

− sin 𝑥 − (sin2 𝑥 + cos2 𝑥)

(1 + sin 𝑥)2
=  −

sin 𝑥

(1 + sin 𝑥)2
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𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑥𝑖𝑖. 

 

𝑦 =
cos 𝑥 − cos 2𝑥

1 − cos 𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

cos 𝑥 − cos 2𝑥

1 − cos 𝑥
)  

 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

(1 − cos 𝑥) ×
𝑑

𝑑𝑥
(cos 𝑥 − cos 2𝑥) − (cos 𝑥 − cos 2𝑥) ×

𝑑
𝑑𝑥

(1 − cos 𝑥)

(1 − cos 𝑥)2
 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

(1 − cos 𝑥) × (− sin 𝑥 + 2 sin 2𝑥) − (cos 𝑥 − cos 2𝑥) × (sin 𝑥)

(1 − cos 𝑥)2
 

 

 

=
− sin 𝑥 + sin 𝑥 cos 𝑥 + 2 sin 2𝑥 − 2 cos 𝑥 sin 2𝑥 − sin 𝑥 cos 𝑥 + sin 𝑥 cos 2𝑥 

(1 − cos 𝑥)2
 

 

 

 

 

=
− sin 𝑥 + 4 sin 𝑥 cos 𝑥 − 4 cos2 𝑥 sin 𝑥 + sin 𝑥 cos 2𝑥 

(1 − cos 𝑥)2
 

 

 

=
sin 𝑥 (−1 + 4 cos 𝑥 − 4 cos2 𝑥 + cos 2𝑥)

(1 − cos 𝑥)2
 

 

=
sin 𝑥 (−1 + 4 cos 𝑥 − 4 cos2 𝑥 + 2 cos2 𝑥 − 1)

(1 − cos 𝑥)2
 

 

=
sin 𝑥 (−2 cos2 𝑥 + 4 cos 𝑥 − 2)

(1 − cos 𝑥)2
 

 

 

mailto:maths.programming@gmail.com
mailto:prime.maths@hotmail.com
https://facebook.com/prime.maths
https://t.me/PrimeMaths


Vinod Singh M.Sc. Pure Mathematics., Calcutta University (First Class) 
B.Sc. Mathematics., St. Xavier's College Kolkata (First Class) 
E-mail maths.programming@gmail.com / prime.maths@hotmail.com  

 
 

https://facebook.com/prime.maths   https://t.me/PrimeMaths 

=
−2sin 𝑥 (cos2 𝑥 − 2 cos 𝑥 + 1)

(1 − cos 𝑥)2
 

 

=
−2sin 𝑥 (1 − cos 𝑥)2

(1 − cos 𝑥)2
 

 

= −2 sin 𝑥 

 

 

8. Find the derivatives of the following functions 

i. 𝑦 = 𝑒9𝑥 

ii. 𝑦 = 𝑒2𝑥3+3𝑥2+4𝑥+5  

iii. 𝑦 = 𝑒sin2 𝑥 

iv. 𝑦 = 5𝑥𝑙𝑜𝑔5 7 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖 − 𝑖𝑖𝑖. 

𝑖𝑓 𝑦 = 𝑒𝑓(𝑥) 

⇒
𝑑𝑦

𝑑𝑥
= 𝑒𝑓(𝑥) × 𝑓′(𝑥) 

 

𝑖.                   𝑓(𝑥) = 9𝑥, 𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑓′(𝑥) = 9  

 

 

⇒
𝑑𝑦

𝑑𝑥
= 𝑒9𝑥 × 9 = 9𝑒9𝑥 

 

 

 

𝑖𝑖.                   𝑓(𝑥) = 2𝑥3 + 3𝑥2 + 4𝑥 + 5, 𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 

 𝑓′(𝑥) = 6𝑥2 + 6𝑥 + 4 

 

 

⇒
𝑑𝑦

𝑑𝑥
= 𝑒2𝑥3+3𝑥2+4𝑥+5 × (6𝑥2 + 6𝑥 + 4) 

= (6𝑥2 + 6𝑥 + 4)𝑒2𝑥3+3𝑥2+4𝑥+5  
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𝑖𝑖𝑖.                   𝑓(𝑥) = sin2 𝑥 , 𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑓′(𝑥) = 2 sin 𝑥 cos 𝑥  

 

 

⇒
𝑑𝑦

𝑑𝑥
= 𝑒sin2 𝑥 × 2 sin 𝑥 cos 𝑥 = sin 2𝑥 𝑒sin2 𝑥  

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑣. 

 

 

𝑦 = 5𝑥𝑙𝑜𝑔5 7 

⇒ 𝑦 = 5log5 7𝑥
 

⇒ 𝑦 = 7𝑥 

ln 𝑦 = ln 7𝑥 = 𝑥 ln 7 

Now differentiate both side w.r.t ‘x’ 
1

𝑦

𝑑𝑦

𝑑𝑥
= ln 7 

𝑑𝑦

𝑑𝑥
= 𝑦 ln 7 = 7𝑥 ln 7 

 

9. Find the derivatives of the following functions 

i. 𝑦 = ln(𝑎𝑥2 + 𝑏𝑥 + 𝑐) 

ii. 𝑦 = ln(tan(2𝑥 + 3)) 

iii. 𝑦 = √ln(𝑎𝑥 + 𝑏) 

iv. 𝑦 = ln(ln 𝑥) 

v. 𝑦 = ln(sin(log 𝑥)) 

vi. 𝑦 = ln(sec 𝑥 + tan 𝑥) 

 

Using chain rule see that if 

 𝒚 = 𝐥𝐧 𝒇(𝒙)  ⇒
𝒅𝒚

𝒅𝒙
=

𝟏

𝒇(𝒙)
× 𝒇′(𝒙) 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖. 

𝑦 = ln(𝑎𝑥2 + 𝑏𝑥 + 𝑐) 
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⇒
𝑑𝑦

𝑑𝑥
=

1

𝑎𝑥2 + 𝑏𝑥 + 𝑐
×

𝑑

𝑑𝑥
( 𝑎𝑥2 + 𝑏𝑥 + 𝑐) 

 

⇒
𝑑𝑦

𝑑𝑥
=

2𝑎𝑥 + 𝑏

𝑎𝑥2 + 𝑏𝑥 + 𝑐
 

 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑖. 

𝑦 = ln(tan(2𝑥 + 3)) 

⇒
𝑑𝑦

𝑑𝑥
=

1

tan(2𝑥 + 3)
×

𝑑

𝑑𝑥
( tan(2𝑥 + 3)) 

 

⇒
𝑑𝑦

𝑑𝑥
=

sec2(2𝑥 + 3)

tan(2𝑥 + 3)
×

𝑑

𝑑𝑥
( 2𝑥 + 3) 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

2sec2(2𝑥 + 3)

tan(2𝑥 + 3)
 

 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑖𝑖. 

𝑦 = √ln(𝑎𝑥 + 𝑏) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2√ln(𝑎𝑥 + 𝑏)
×

𝑑

𝑑𝑥
( ln(𝑎𝑥 + 𝑏)) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

2√ln(𝑎𝑥 + 𝑏)
×

1

𝑎𝑥 + 𝑏

𝑑

𝑑𝑥
(𝑎𝑥 + 𝑏) 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

𝑎

2(𝑎𝑥 + 𝑏)√ln(𝑎𝑥 + 𝑏)
 

 

 

 

mailto:maths.programming@gmail.com
mailto:prime.maths@hotmail.com
https://facebook.com/prime.maths
https://t.me/PrimeMaths


Vinod Singh M.Sc. Pure Mathematics., Calcutta University (First Class) 
B.Sc. Mathematics., St. Xavier's College Kolkata (First Class) 
E-mail maths.programming@gmail.com / prime.maths@hotmail.com  

 
 

https://facebook.com/prime.maths   https://t.me/PrimeMaths 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑣. 

𝑦 = ln(ln 𝑥) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

ln 𝑥
×

𝑑

𝑑𝑥
( ln 𝑥) 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 ln 𝑥
 

 

 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑣. 

𝑦 = ln(sin(ln 𝑥)) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

sin(ln 𝑥)
×

𝑑

𝑑𝑥
( sin(ln 𝑥)) 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

cos(ln 𝑥)

sin(ln 𝑥)
×

𝑑

𝑑𝑥
(ln 𝑥) 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

cot(ln 𝑥)

𝑥
 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑣𝑖. 

 

𝑦 = ln(sec 𝑥 + tan 𝑥) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

sec 𝑥 + tan 𝑥
×

𝑑

𝑑𝑥
( sec 𝑥 + tan 𝑥) 

 

⇒
𝑑𝑦

𝑑𝑥
=

sec 𝑥 tan 𝑥 + sec2 𝑥

sec 𝑥 + tan 𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

sec 𝑥 (tan 𝑥 + sec 𝑥)

sec 𝑥 + tan 𝑥
 

 

 

⇒
𝑑𝑦

𝑑𝑥
= sec 𝑥 
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10.  From the given parametric equations, find the differential coefficient. 

i. 𝑥 = 𝑎 cos 𝑡  , 𝑦 = 𝑏 sin 𝑡 

ii. 𝑥 = 𝑎𝑡2 , 𝑦 = 2𝑎𝑡 

iii. 𝑥 = 𝑎(𝑡 − sin 𝑡) , 𝑦 = 𝑎(1 − cos 𝑡) 

iv. 𝑥 = 𝑡2 + 2𝑡 , 𝑦 = 𝑡3 − 3𝑡 

 

General approach for parametric equations: 

𝑖𝑓 𝑥 =  𝜑(𝑡) 𝑎𝑛𝑑 𝑦 =  𝜔(𝑡) 

 

⇒
𝑑𝑥

𝑑𝑡
= 𝜑′(𝑡) 𝑎𝑛𝑑

𝑑𝑦

𝑑𝑡
= 𝜔′(𝑡) 

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
𝑑𝑥

𝑑𝑡

=
𝜔′(𝑡)

𝜑′(𝑡)
     

Solution i. 

𝑑𝑦

𝑑𝑥
=

𝑏 cos 𝑡

−𝑎 sin 𝑡
= −

𝑏

𝑎
cot 𝑡 

 

Solution ii. 

𝑑𝑦

𝑑𝑥
=

2𝑎

2𝑎𝑡
=

1

𝑡
 

 

Solution iii. 

𝑑𝑦

𝑑𝑥
=

𝑎 sin 𝑡

𝑎(1 − cos 𝑡)
=

2 sin
𝑡
2

cos
𝑡
2

2 sin2 𝑡
2

= cot
𝑡

2
 

Solution iv. 

𝑑𝑦

𝑑𝑥
=

3𝑡2 − 3

2𝑡 + 2
=

3(𝑡 − 1)(𝑡 + 1)

2(𝑡 + 1)
=

3

2
(𝑡 − 1) 
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11.  Find the differential coefficients of the following functions 

i. 𝑦2 − 4𝑎𝑥 = 0 

ii. 𝑥2 + 𝑦2 = 𝑎2 

iii. 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1 

iv. 𝑥
2

3 + 𝑦
2

3 = 𝑎
2

3 

v. 𝑎𝑥2 + 2ℎ𝑥𝑦 + 𝑏𝑦2 = 1 

vi. log𝑒(𝑥𝑦) = 𝑥2 + 𝑦2 

 

 

𝐹𝑜𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑓(𝑥, 𝑦) = 𝑐, 𝑤ℎ𝑒𝑟𝑒  

𝑦 𝑐𝑎𝑛 𝑜𝑟 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑒𝑥𝑝𝑙𝑖𝑐𝑖𝑡𝑙𝑦 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑖𝑛 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑥, 

 𝑡𝑜 𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑒 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑤. 𝑟. 𝑡 𝑥′ ′  

𝑎𝑛𝑑 𝑡ℎ𝑒𝑛 𝑚𝑎𝑘𝑒
𝑑𝑦

𝑑𝑥
 𝑡ℎ𝑒 𝑠𝑢𝑏𝑗𝑒𝑐𝑡. 

 

Solution i.  

𝑑

𝑑𝑥
(𝑦2 − 4𝑎𝑥) =

𝑑

𝑑𝑥
(0) 

⇒ 2𝑦
𝑑𝑦

𝑑𝑥
− 4𝑎 = 0   

⇒
𝑑𝑦

𝑑𝑥
=

4𝑎

2𝑦
=

2𝑎

𝑦
   

Solution ii.  

𝑑

𝑑𝑥
(𝑥2 + 𝑦2) =

𝑑

𝑑𝑥
(𝑎2) 

⇒ 2𝑥 + 2𝑦
𝑑𝑦

𝑑𝑥
= 0   

⇒
𝑑𝑦

𝑑𝑥
= −

𝑥

𝑦
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Solution iii.  

𝑑

𝑑𝑥
(

𝑥2

𝑎2
+

𝑦2

𝑏2
) =

𝑑

𝑑𝑥
(1) 

⇒
2𝑥

𝑎2
 +

2𝑦

𝑏2

𝑑𝑦

𝑑𝑥
= 0   

⇒
𝑑𝑦

𝑑𝑥
= −

𝑏2𝑥

𝑎2𝑦
   

 

Solution iv.  

𝑑

𝑑𝑥
(𝑥

2
3 + 𝑦

2
3) =

𝑑

𝑑𝑥
(𝑎

2
3) 

⇒
2

3
𝑥−

1
3   +

2

3
𝑦−

1
3

𝑑𝑦

𝑑𝑥
= 0   

⇒
𝑑𝑦

𝑑𝑥
= −

𝑥−
1
3

𝑦−
1
3

= − (
𝑦

𝑥
)

1
3

   

Solution v. 

 

𝑑

𝑑𝑥
(𝑎𝑥2 + 2ℎ𝑥𝑦 + 𝑏𝑦2) =

𝑑

𝑑𝑥
(1) 

⇒ 2𝑎𝑥 + 2ℎ
𝑑

𝑑𝑥
(𝑥𝑦) + 2𝑏𝑦

𝑑𝑦

𝑑𝑥
= 0   

⇒ 𝑎𝑥 + ℎ (𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦) + 𝑏𝑦

𝑑𝑦

𝑑𝑥
= 0   

⇒
𝑑𝑦

𝑑𝑥
 (ℎ𝑥 + 𝑏𝑦) = −(𝑎𝑥 + ℎ𝑦) 

⇒
𝑑𝑦

𝑑𝑥
= −

(𝑎𝑥 + ℎ𝑦)

(ℎ𝑥 + 𝑏𝑦)
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Solution vi. 

 

𝑑

𝑑𝑥
(ln 𝑥𝑦) =

𝑑

𝑑𝑥
(𝑥2 + 𝑦2) 

⇒
1

𝑥𝑦

𝑑

𝑑𝑥
(𝑥𝑦) = 2𝑥 + 2𝑦

𝑑𝑦

𝑑𝑥
 

⇒
1

𝑥𝑦
( 𝑥

𝑑𝑦

𝑑𝑥
+ 𝑦) = 2𝑥 + 2𝑦

𝑑𝑦

𝑑𝑥
 

⇒
𝑑𝑦

𝑑𝑥
(

1

𝑦
− 2𝑦) = 2𝑥 −

1

𝑥
 

⇒
𝑑𝑦

𝑑𝑥
(

1 − 2𝑦2

𝑦
) =

2𝑥2 − 1

𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

𝑦(2𝑥2 − 1)

𝑥(1 − 2𝑦2)
 

12.  𝐼𝑓 𝑓(𝑥) = ln 𝑥 , 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑓(ln 𝑥 ). 

Solution: 

𝑓(ln 𝑥) = ln(ln 𝑥) 

 

⇒
𝑑

𝑑𝑥
 𝑓(ln 𝑥) =

𝑑

𝑑𝑥
ln ln 𝑥 

 

⇒
𝑓′(ln 𝑥)

𝑥
=

1

𝑥 ln 𝑥 
 

 

⇒ 𝑓′(ln 𝑥) =
1

ln 𝑥 
 

13. 𝐼𝑓 𝑦 = ln (tan
𝑥

2
) , 𝑓𝑖𝑛𝑑

𝑑𝑦

𝑑𝑥
 

Solution: 

𝑦 = ln (tan
𝑥

2
) 
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⇒
𝑑𝑦

𝑑𝑥
=

1

tan
𝑥
2

𝑑

𝑑𝑥
(tan

𝑥

2
) 

 

⇒
𝑑𝑦

𝑑𝑥
=

sec2 𝑥
2

2 tan
𝑥
2

=
1

2 sin
𝑥
2

cos
𝑥
2

=
1

sin 𝑥
= 𝑐𝑜𝑠𝑒𝑐 𝑥 

 

 

14. 𝐼𝑓 𝑦 = ln(𝑥 + √𝑥2 ± 𝑎2) , 𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
 

 

𝑦 = ln(𝑥 + √𝑥2 ± 𝑎2) 

 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 ± 𝑎2

𝑑

𝑑𝑥
(𝑥 + √𝑥2 ± 𝑎2)  

 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 ± 𝑎2
(1 +

1

2√𝑥2 ± 𝑎2

𝑑

𝑑𝑥
( 𝑥2 ± 𝑎2)) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 ± 𝑎2
(1 +

2𝑥

2√𝑥2 ± 𝑎2
) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 ± 𝑎2
(

𝑥 + √𝑥2 ± 𝑎2

√𝑥2 ± 𝑎2
) 

 

⇒
𝑑𝑦

𝑑𝑥
=

1

√𝑥2 ± 𝑎2
 

 

15. 𝐼𝑓 𝑦 = log𝑥 𝑒 , 𝑡ℎ𝑒𝑛 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦2 = 0. 

 

Solution: 

𝑦 = log𝑥 𝑒 =
1

log𝑒 𝑥
= (log𝑒 𝑥)−1 
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⇒
𝑑𝑦

𝑑𝑥
=  −

1

(log𝑒 𝑥)2
 ×

𝑑

𝑑𝑥
(log𝑒 𝑥) 

 

⇒
𝑑𝑦

𝑑𝑥
=  −

1

𝑥(log𝑒 𝑥)2
  

⇒ 𝑥
𝑑𝑦

𝑑𝑥
=  −(log𝑥 𝑒)2 = −𝑦2 

 

 

⇒ 𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦2 = 0 

16. 𝑖𝑓 𝑥𝑦 = 𝑒𝑥 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
 

Solution:  

𝑥𝑦 = 𝑒𝑥 

 

⇒ ln 𝑥𝑦 = ln 𝑒𝑥 

 

⇒  𝑦 ln 𝑥 = 𝑥 ln 𝑒 = 𝑥 

 

⇒
𝑑

𝑑𝑥
 ( 𝑦 ln 𝑥) =

𝑑

𝑑𝑥
𝑥 

 

⇒
𝑦

𝑥
+ ln 𝑥

𝑑𝑦

𝑑𝑥
= 1 

 

⇒ ln 𝑥
𝑑𝑦

𝑑𝑥
=

𝑥 − 𝑦

𝑥
 

 

⇒
𝑑𝑦

𝑑𝑥
=

𝑥 − 𝑦

𝑥 ln 𝑥
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