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Displacement (𝑠)

Velocity(𝑣)

𝐴

𝑡2 + 2𝑡

𝐵

3𝑡2 + 4𝑡3

𝑭(𝒙) 𝒇(𝒙)

Derivative

2𝑡 + 2

Anti-Derivative

Integration 

𝑡3 + 𝑡4



𝑑

𝑑𝑥
Differentiation

𝑑

𝑑𝑥
𝐹 𝑥 = 𝑓(𝑥)

Differentiation of 𝐹(𝑥) w.r.t 𝑥 is 

equal to 𝑓(𝑥)

න  Integration

න 𝑓 𝑥 𝑑𝑥 = 𝐹 𝑥

Integration of 𝑓(𝑥) w.r.t 𝑥 is 

equal to 𝐹(𝑥)

Ex.
𝑑

𝑑𝑥
sin 𝑥 = cos 𝑥 ⇒  න cos 𝑥 𝑑𝑥 = sin 𝑥



Fill in the Blanks

𝒇(𝒙) 𝑭(𝒙)

1 = 𝑥0 𝑥 + 𝐶 = 𝑥0+1 + 𝐶

2𝑥 = 𝑥1 1

2
𝑥2 + 𝐶 =

1

2
𝑥1+1 + 𝐶

3𝑥2 = 𝑥2 1

3
𝑥3 + 𝐶 =

1

3
𝑥2+1 + 𝐶

න 𝑥𝑛 𝑑𝑥

𝒏 ≠ −𝟏

න
1

𝑥
𝑑𝑥

=
𝑥𝑛+1

𝑛 + 1
+ 𝐶

= log 𝑥 + 𝐶



𝑑

𝑑𝑥
sin 𝑥 = cos 𝑥

𝑑

𝑑𝑥
cos 𝑥 = −sin 𝑥

𝑑

𝑑𝑥
tan 𝑥 = sec2 𝑥

𝑑

𝑑𝑥
sec 𝑥 = sec 𝑥 tan 𝑥

න cos 𝑥 = sin 𝑥

න sin 𝑥 = − cos 𝑥

න sec2 𝑥 = tan 𝑥

න sec 𝑥 =? ?

න tan 𝑥 =? ?



Constant Rule:

Addition/Subtraction Rule:

න 𝑘𝑓 𝑥 𝑑𝑥 = 

න 𝑓 𝑥 ± 𝑔 𝑥 𝑑𝑥 = න 𝑓 𝑥 𝑑𝑥 ± න 𝑔 𝑥 𝑑𝑥

Ex.

න(2 cos 𝑥 + 𝑥2) 𝑑𝑥 = ?

׬2 cos 𝑥 𝑑𝑥 + ׬ 𝑥2𝑑𝑥 =?

2 sin 𝑥 + 𝐶1

2 sin 𝑥 +
𝑥3

3
+ 𝐶

𝑘 න 𝑓 𝑥 𝑑𝑥

+
𝑥3

3
+ 𝐶2



sin 2𝑥 + 5 + 𝐶

2
=  

 cos 2𝑥 + 5

2

න 𝑓 𝑥 𝑑𝑥 = 𝐹 𝑥 + 𝐶

න 𝑓 𝑎𝑥 + 𝑏 𝑑𝑥 =

න cos 𝑥 𝑑𝑥 = sin 𝑥 + 𝐶

න cos(2𝑥 + 5) 𝑑𝑥 =  sin(2𝑥 + 5) + 𝐶

𝑑

𝑑𝑥
sin 2𝑥 + 5 + 𝐶 =  cos 2𝑥 + 52

න cos(2𝑥 + 5) 𝑑𝑥 =

1

𝑎
𝐹(𝑎𝑥 + 𝑏)

1

2
sin 2𝑥 + 5 + 𝐶



න
𝑒2𝑥 − 1

𝑒2𝑥 + 1
𝑑𝑥Q.



න
𝑒2𝑥 − 1

𝑒2𝑥 + 1
𝑑𝑥

න
𝑒2𝑥 − 1

𝑒2𝑥 + 1
𝑑𝑥 Divide by 𝑒𝑥  

න
𝑒𝑥 − 𝑒−𝑥

𝑒𝑥 + 𝑒−𝑥
𝑑𝑥

Put, 𝑡 = 𝑒𝑥 + 𝑒−𝑥

𝑑𝑡 = 𝑒𝑥 − 𝑒−𝑥 𝑑𝑥

න
𝑑𝑡

𝑡
= log 𝑡 + 𝐶

= log 𝑒𝑥 + 𝑒−𝑥 + 𝐶  ; ∵ 𝑒𝑥 > 0

log 𝑒𝑥 +
1

𝑒𝑥
+ 𝐶

log
𝑒2𝑥 + 1

𝑒𝑥
+ 𝐶

log 𝑒2𝑥 + 1 − log 𝑒𝑥 + 𝐶

log 𝑒2𝑥 + 1 − 𝑥 log 𝑒 + 𝐶   

Q.

Sol.

𝑑

𝑑𝑥
(𝑒2𝑥)= 2𝑒2𝑥 ,

𝑑

𝑑𝑥
(1) = 0

log 𝑒2𝑥 + 1 − 𝑥 + 𝐶   , ∵ log 𝑒 = 1



න
𝑥

𝑥 + 4
𝑑𝑥Q.



Q. න
𝑥

𝑥 + 4
𝑑𝑥

Sol. Put , 𝑡2 = 𝑥 + 4 or   𝑥 = 𝑡2 − 4

2𝑡
𝑑𝑡

𝑑𝑥
= 1 + 0

2𝑡 𝑑𝑡 = 𝑑𝑥

න
𝑡2 − 4

𝑡
 2𝑡 𝑑𝑡

2 න(𝑡2 − 4) 𝑑𝑡

= 2
𝑡3

3
− 4𝑡 + 𝐶

= 2𝑡
𝑡2

3
− 4 + 𝐶

= 2 𝑡
𝑡2 − 12

3
+ 𝐶

= 2 𝑥 + 4
𝑥 + 4 − 12

3
+ 𝐶

=
2

3
𝑥 + 4 𝑥 − 8 + 𝐶



න
𝑒tan−1 𝑥

1 + 𝑥2
𝑑𝑥

Q1

Q2

න
1

cos2 𝑥(1 − tan 𝑥)2
𝑑𝑥

Q3

න sin 𝑥 sin(cos 𝑥) 𝑑𝑥

Q4

න 4𝑥 + 2 𝑥2 + 𝑥 + 1𝑑𝑥

Q5
න

1

1 − tan 𝑥
𝑑𝑥



න
𝑒tan−1 𝑥

1 + 𝑥2
𝑑𝑥

Q1

Q2

න
1

cos2 𝑥(1 − tan 𝑥)2
𝑑𝑥

Q3

න sin 𝑥 sin(cos 𝑥) 𝑑𝑥

Q4

න 4𝑥 + 2 𝑥2 + 𝑥 + 1𝑑𝑥

Q5
න

1

1 − tan 𝑥
𝑑𝑥

= cos cos 𝑥 + 𝐶

=
4

3
𝑥2 + 𝑥 + 1

3
2 + 𝐶

= 𝑒tan−1 𝑥 +𝐶

=
1

1 − tan 𝑥
+ 𝐶

=
𝑥

2
−

1

2
log cos 𝑥 − sin 𝑥 + 𝐶



Summary

3,8,16(I)

➢ Let 𝑃 𝑥 = ׬
𝑓′ 𝑥

𝑓(𝑥)
𝑑𝑥 𝑜𝑟 𝑄 𝑥 = ׬ 𝑓 𝑥 𝑓′ 𝑥  𝑑𝑥

 Steps :-

 (I) Put 𝑡 = 𝑓 𝑥

 (II) 𝑑𝑡 = 𝑓′ 𝑥 𝑑𝑥

 (III) Substitute 𝑓′ 𝑥 𝑑𝑥 with 𝑑𝑡 and 𝑓 𝑥  with 𝑡 

 (IV) Integrate w.r.t 𝑡.

➢ Some standard Integrals :-

I. ׬ 𝑡𝑎𝑛 𝑥 𝑑𝑥 = 𝑙𝑜𝑔 𝑠𝑒𝑐 𝑥 + 𝐶

II. ׬ 𝑐𝑜𝑡 𝑥 𝑑𝑥 = 𝑙𝑜𝑔 𝑠𝑖𝑛 𝑥 + 𝐶

III. ׬ 𝑠𝑒𝑐 𝑥 𝑑𝑥 = 𝑙𝑜𝑔 𝑠𝑒𝑐 𝑥 + 𝑡𝑎𝑛 𝑥 + C

IV. ׬ 𝑐𝑜𝑠𝑒𝑐 𝑥 𝑑𝑥 = 𝑙𝑜𝑔 𝑐𝑜𝑠𝑒𝑐 𝑥 − 𝑐𝑜𝑡 𝑥 + 𝐶  



Revision

cos 2𝐴 = cos2 𝐴 − sin2 𝐴

  = 2 cos2 𝐴 − 1

  = 1 − 2 sin2 𝐴

sin 3𝐴 = 3 sin 𝐴 − 4 sin3 𝐴 cos 3𝐴 = 4 cos3 𝐴 − 3 cos 𝐴

sin 2𝐴 =
2 tan 𝐴

1 + tan2 𝐴

cos 2𝐴 =
1 − tan2 𝐴

1 + tan2 𝐴

tan 2𝐴 =
2 tan 𝐴

1 − tan2 𝐴

tan 3𝐴 =
3 tan 𝐴 − tan3 𝐴

1 − 3 tan2 𝐴

2 sin 𝐴 cos 𝐵 = sin 𝐴 + 𝐵 + sin 𝐴 − 𝐵 2 cos 𝐴 sin 𝐵 = sin 𝐴 + 𝐵 − sin 𝐴 − 𝐵

2 cos 𝐴 cos 𝐵 = cos 𝐴 − 𝐵 + cos 𝐴 + 𝐵 2 sin 𝐴 sin 𝐵 = cos 𝐴 − 𝐵 − cos 𝐴 + 𝐵

sin 2𝐴 = 2 sin 𝐴 cos 𝐴

𝟐𝑨 Formulae

𝟑𝑨 Formulae

Product to Sum Formulae



න sin 6𝑥 cos 3𝑥  𝑑𝑥

Sol.
 

Ex.
 

2 sin 𝐴 cos 𝐵 = sin 𝐴 + 𝐵 + sin 𝐴 − 𝐵

2 cos 𝐴 sin 𝐵 = sin 𝐴 + 𝐵 − sin(𝐴 − 𝐵)

2 cos 𝐴 cos 𝐵 = cos 𝐴 + 𝐵 + cos(𝐴 − 𝐵)

2 sin 𝐴 sin 𝐵 = cos 𝐴 − 𝐵 − cos 𝐴 + 𝐵



න sin 6𝑥 cos 3𝑥  𝑑𝑥

1

2
න 2 sin 6𝑥 ⋅ cos 3𝑥 𝑑𝑥

1

2
න sin 6𝑥 + 3𝑥 + sin 6𝑥 − 3𝑥 𝑑𝑥

1

2
න sin 9𝑥 + sin 3𝑥 𝑑𝑥

=
1

2

− cos 9𝑥

9
−

cos 3𝑥

3
+ 𝐶

[ ∵ 2 sin 𝐴 cos 𝐵 = sin 𝐴 + 𝐵 + sin 𝐴 − 𝐵  ]Sol.
 

Ex.
 

2 sin 𝐴 cos 𝐵 = sin 𝐴 + 𝐵 + sin 𝐴 − 𝐵

2 cos 𝐴 sin 𝐵 = cos 𝐴 − 𝐵 − cos 𝐴 + 𝐵

2 cos 𝐴 cos 𝐵 = sin 𝐴 + 𝐵 − sin 𝐴 − 𝐵

2 sin 𝐴 sin 𝐵 = cos 𝐴 − 𝐵 − cos 𝐴 + 𝐵



න sin4 𝑥 𝑑𝑥

Q1

Q2

න
cos 𝑥 − sin 𝑥

1 + sin 2𝑥
𝑑𝑥

Q3

න cos 2𝑥 cos 4𝑥 cos 6𝑥 𝑑𝑥

Q4

න
1 − cos 𝑥

1 + cos 𝑥
𝑑𝑥

Q5 න
cos 2𝑥 + 2 sin2 𝑥

cos2 𝑥
𝑑𝑥



න sin4 𝑥 𝑑𝑥

Q1

Q2

න
cos 𝑥 − sin 𝑥

1 + sin 2𝑥
𝑑𝑥

Q3

න cos 2𝑥 cos 4𝑥 cos 6𝑥 𝑑𝑥

Q4

න
1 − cos 𝑥

1 + cos 𝑥
𝑑𝑥

Q5 න
cos 2𝑥 + 2 sin2 𝑥

cos2 𝑥
𝑑𝑥

=
3𝑥

8
−

1

4
sin 2𝑥 +

1

32
sin 4𝑥 + 𝐶

= −
1

sin 𝑥 + cos 𝑥
+ 𝐶

=
1

4

sin 12𝑥

12
+

sin 8𝑥

8
+

sin 4𝑥

4
+ 𝐶

= 2 tan
𝑥

2
− 𝑥 + 𝐶

= tan 𝑥 + 𝐶



Summary

3,8,16(I)

➢ Using Trigonometric Identities  convert functions like :

   sin2 𝑥 =
1−cos 2𝑥

2
 ,  cos2 𝑥 =

1+cos 2𝑥

2
 

   sin3 𝑥 =
3 sin 𝑥−sin 3𝑥

4
 ,  cos3 𝑥 =

3 cos 𝑥+cos 3𝑥

4

➢  When Trigonometric ratios are given in product form, convert into sum form using 

these formulae

 2 sin 𝐴 cos 𝐵 = sin 𝐴 + 𝐵 + sin(𝐴 − 𝐵)

 2 cos 𝐴 sin 𝐵 = sin 𝐴 + 𝐵 − sin(𝐴 − 𝐵)

 2 cos 𝐴 cos 𝐵 = cos 𝐴 − 𝐵 + cos(𝐴 + 𝐵)

 2 sin 𝐴 sin 𝐵 = cos 𝐴 − 𝐵 − cos(𝐴 + 𝐵)



න
𝑑𝑥

𝑥2 + 𝑎2
= log 𝑥 + 𝑥2 + 𝑎2 + 𝐶



න
𝑑𝑥

𝑥2 + 𝑎2
= log 𝑥 + 𝑥2 + 𝑎2 + 𝐶

Put  𝑥 = 𝑎 tan 𝜃  ;  
𝑥

𝑎
= tan 𝜃  ;  tan 𝜃 =

𝑥2+𝑎2

𝑎
 

𝑑𝑥 = 𝑎 sec2 𝜃 𝑑𝜃

න
𝑎 sec2 𝜃  𝑑𝜃

𝑎2 tan2 𝜃 + 𝑎2

න
𝑎 sec2 𝜃  𝑑𝜃

𝑎 sec 𝜃

න sec 𝜃 𝑑𝜃

log sec 𝜃 + tan 𝜃 + 𝐶

log
𝑥

𝑎
+

𝑥2 + 𝑎2

𝑎
+ 𝐶1

log 𝑥 + 𝑥2 + 𝑎2 − log 𝑎 + 𝐶1

log 𝑥 + 𝑥2 + 𝑎2 + 𝐶 ;  𝐶 = 𝐶1 − log 𝑎



න
 𝑑𝑥

1 − 𝑥2

Sol.

Ex.



න
 𝑑𝑥

1 − 𝑥2

Using Standard form 

න
𝑑𝑥

1 2 − 𝑥2

1

2 × 1
log

1 + 𝑥

1 − 𝑥
+ 𝐶

Sol.

Type equation here.

Ex.

1

2
log

1 + 𝑥

1 − 𝑥
+ 𝐶

න
1

𝑎2 − 𝑥2
𝑑𝑥 =

1

2𝑎
log

𝑎 + 𝑥

𝑎 − 𝑥
+𝐶

Put 𝑥 = 𝑎 sec 𝜃



න
𝑑𝑥

𝑎2 − 𝑥2
= sin−1

𝑥

𝑎
+ 𝐶 න

𝑑𝑥

𝑎2 − 𝑥2
=

1

2𝑎
log

𝑎 + 𝑥

𝑎 − 𝑥
+ 𝐶

න
𝑑𝑥

𝑥2 − 𝑎2
= log 𝑥 + 𝑥2 − 𝑎2 + 𝐶 න

𝑑𝑥

𝑥2 − 𝑎2
=

1

2𝑎
log

𝑥 − 𝑎

𝑥 + 𝑎
+ 𝐶

න
𝑑𝑥

𝑥2 + 𝑎2
= log 𝑥 + 𝑥2 + 𝑎2 + 𝐶 න

𝑑𝑥

𝑎2 + 𝑥2
=

1

𝑎
tan−1

𝑥

𝑎
+ 𝐶

Special forms of Integrals



න
𝑑𝑥

𝑥2 − 𝑎2
=

1

2𝑎
log

𝑥 − 𝑎

𝑥 + 𝑎
+ 𝐶 න

𝑑𝑥

𝑎2 − 𝑥2
=

1

2𝑎
log

𝑎 + 𝑥

𝑎 − 𝑥
+ 𝐶

න
𝑑𝑥

𝑎2 + 𝑥2
=

1

𝑎
tan−1

𝑥

𝑎
+ 𝐶 න

𝑑𝑥

𝑥2 − 𝑎2
= log 𝑥 + 𝑥2 − 𝑎2 + 𝐶

න
𝑑𝑥

𝑎2 − 𝑥2
= sin−1

𝑥

𝑎
+ 𝐶 න

𝑑𝑥

𝑥2 + 𝑎2
= log 𝑥 + 𝑥2 + 𝑎2 + 𝐶

Special forms of Integrals



න
1

7 − 6𝑥 − 𝑥2 
𝑑𝑥

Sol.

Q.



න
1

7 − 6𝑥 − 𝑥2 
𝑑𝑥

Put, 𝑡 = 3 + 𝑥

𝑑𝑡 = 𝑑𝑥

න
𝑑𝑡

4 2 − 𝑡2
 = sin−1

𝑡

4
+ 𝐶

= sin−1
3 + 𝑥

4
+ 𝐶

Sol.

7 − 6𝑥 − 𝑥2

= 7 − 2 × 3 × 𝑥 − 𝑥2

= 7 + 32 − 32 − 2 × 3 × 𝑥 − 𝑥2

= 16 − (32 + 2 × 3 × 𝑥 + 𝑥2)

= 16 − 3 + 𝑥 2

7 − 6𝑥 − 𝑥2 = 4 2 − 3 + 𝑥 2

න
1

4 2 − 3 + 𝑥 2 
𝑑𝑥

𝑑𝑡

𝑑𝑥
= 0 + 1

Q.

න
𝑑𝑥

𝑎2 − 𝑥2
 = sin−1

𝑥

𝑎
+ 𝐶



න
𝑥2

𝑥6 + 𝑎6 𝑑𝑥

Q1

Q2

න
𝑑𝑥

𝑥2 + 2𝑥 + 2

Q3

න
1

1 + 4𝑥2
𝑑𝑥

Q4

න
3𝑥

1 + 2𝑥4
𝑑𝑥

Q5 න
5𝑥 + 3

𝑥2 + 4𝑥 + 10
𝑑𝑥



න
𝑥2

𝑥6 + 𝑎6 𝑑𝑥

Q1

Q2

න
𝑑𝑥

𝑥2 + 2𝑥 + 2

Q3

න
1

1 + 4𝑥2
𝑑𝑥

Q4

න
3𝑥

1 + 2𝑥4
𝑑𝑥

Q5

=
1

3
log 𝑥3 + 𝑥6 + 𝑎6 + 𝐶

= log 𝑥 + 1 + 𝑥2 + 2𝑥 + 2 + 𝐶

=
1

2
log 2𝑥 + 4𝑥2 + 1 + 𝐶

=
3

2 2
tan−1 2𝑥2 + 𝐶

= 5 𝑥2 + 4𝑥 + 10 −

        7 log 𝑥 + 2 + 𝑥2 + 4𝑥 + 10 + 𝐶

න
5𝑥 + 3

𝑥2 + 4𝑥 + 10
𝑑𝑥



Summary

3,8,16(I)

➢ When (𝑎2 − 𝑥2) or
1

𝑎2−𝑥2
 , then put 𝑥 = 𝑎 sin 𝜃 or 𝑥 = 𝑎 cos 𝜃

➢ When 𝑎2 + 𝑥2  or 
1

𝑎2+𝑥2
 , then put 𝑥 = 𝑎 tan 𝜃  or  𝑥 = 𝑎 cot 𝜃

➢ When 𝑥2 − 𝑎2  or 
1

𝑥2−𝑎2
 , then put 𝑥 = 𝑎 sec 𝜃 or  𝑥 = 𝑎 cos𝑒𝑐 𝜃



Summary

3,8,16(I)

➢ ׬
1

𝑥2−𝑎2 𝑑𝑥 =
1

2𝑎
log

𝑥−𝑎

𝑥+𝑎
+ 𝐶

➢ ׬
1

𝑎2−𝑥2 𝑑𝑥 =
1

2𝑎
log

𝑎+𝑥

𝑎−𝑥
+ 𝐶

➢ ׬
𝑑𝑥

𝑎2+𝑥2 =
1

𝑎
tan−1 𝑥

𝑎
+ 𝐶

➢ ׬
𝑑𝑥

𝑥2−𝑎2
= log 𝑥 + 𝑥2 − 𝑎2 + 𝐶

➢ ׬
1

𝑎2−𝑥2
𝑑𝑥 = sin−1 𝑥

𝑎
+ 𝐶

➢ ׬
1

𝑥2+𝑎2
𝑑𝑥 = log 𝑥 + 𝑥2 + 𝑎2 + 𝐶



න
1

𝑎2 − 𝑥2
𝑑𝑥 = sin−1

𝑥

𝑎
+ 𝐶

න
𝑑𝑥

𝑥2 − 𝑎2
= log 𝑥 + 𝑥2 − 𝑎2 + 𝐶

න
1

𝑥2 + 𝑎2
𝑑𝑥 = log 𝑥 + 𝑥2 + 𝑎2 + 𝐶

Special forms of Integrals



Principle

׬
1

𝑥
log 𝑥 𝑑𝑥

׬ sin3 𝑥 𝑑𝑥

׬
1

(𝑥+1)(𝑥−2)
𝑑𝑥

Substitution

Trigonometrical 

Identities

Partial 

Fractions

න sin−1 𝑥 ln 𝑥 𝑑𝑥 =?

න 𝑥 𝑒𝑥𝑑𝑥 =?



Anti-derivative of product rule

׬ 𝑈. 𝑉 𝑑𝑥 = 𝑈 ׬ 𝑉 𝑑𝑥 − ׬
𝑑𝑈

𝑑𝑥
׬ 𝑉 𝑑𝑥 𝑑𝑥



ILATE rule

׬ 𝑈. 𝑉 𝑑𝑥

I

 

L

A

T

E

Inverse Function sin−1 𝑥

Logarithm Function ln 𝑥

Algebraic Function 𝑥3

Trigonometric Function sin 𝑥

Exponential Function 𝑒𝑥

න 𝑥 cos 𝑥 𝑑𝑥

න 𝑥 sin−1 𝑥 𝑑𝑥

I L A T E 

𝑈𝑉



Q. Find ׬𝑥 cos 𝑥 𝑑𝑥

Sol.



Q. Find ׬𝑥 cos 𝑥 𝑑𝑥

Sol.

𝑥׬ cos 𝑥 𝑑𝑥

𝑥 cos׬ 𝑥 𝑑𝑥 − ׬ 𝑐𝑜𝑠𝑥׬ 𝑑𝑥
𝑑𝑥

𝑑𝑥
𝑑𝑥

𝑥 sin 𝑥 − ׬ sin 𝑥 𝑑𝑥

𝑥 sin 𝑥 + cos 𝑥 + 𝐶

𝑈 𝑉 I L A T E  



Q. Find ׬ log 𝑥 𝑑𝑥

Sol. 



Q. Find ׬ log 𝑥 𝑑𝑥

Sol. 

׬ log 𝑥 . 1. 𝑑𝑥

log 𝑥 ׬ 1. 𝑑𝑥 − ׬
𝑑 log 𝑥

𝑑𝑥
׬ 1. 𝑑𝑥 𝑑𝑥

𝑥 log 𝑥 − ׬
1

𝑥
𝑥 𝑑𝑥

𝑥 log 𝑥 − 𝑥 + 𝐶



න
𝟎

𝟏 𝒅𝒙

𝟏 + 𝒙𝟐
𝟏. න

𝟎

𝟏

𝒙𝒆𝒙𝟐
𝒅𝒙𝟐.

Q.  Evaluate the definite integrals, if 



Q.  Evaluate the definite integrals, if 

න
𝟎

𝟏 𝒅𝒙

𝟏 + 𝒙𝟐
𝟏. න

𝟎

𝟏

𝒙𝒆𝒙𝟐
𝒅𝒙𝟐.

Sol.

= න
𝟎

𝟏 𝟏

𝟏 + 𝒙𝟐
𝒅𝒙 = න

𝟎

𝟏

𝒆𝒙𝟐
𝒙 𝒅𝒙

= 𝐭𝐚𝐧−𝟏 𝒙
𝟎

𝟏

= 𝐭𝐚𝐧−𝟏 𝟏 − 𝐭𝐚𝐧−𝟏 𝟎

=
𝝅

𝟒
− 𝟎

=
𝝅

𝟒

𝒆𝒙𝟐
= 𝒕

𝒆𝒙𝟐
𝟐𝒙 𝒅𝒙 = 𝒅𝒕

𝒆𝒙𝟐
𝒙 𝒅𝒙 =

𝒅𝒕

𝟐

𝒙 = 𝟎 𝒕 = 𝟏

𝒙 = 𝟏 𝒕 = 𝒆

= න
𝟏

𝒆 𝒅𝒕

𝟐

=
𝒕

𝟐 𝟏

𝒆

=
𝟏

𝟐
𝒆 − 𝟏





𝑶

𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃

𝑿



𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃

𝑿𝑶



𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃

𝑿𝑶



𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃

𝑿𝑶



𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃

𝑿𝑶



𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃

𝑿

𝒚𝟐

𝒚𝒓

𝒙𝟎𝒙𝟎 𝒙𝟎 𝒙𝟎𝒙𝟎

𝑨 = 𝒚𝟏𝒙𝟎 + 𝒚𝟐𝒙𝟎 + ⋯ 𝒚𝒓𝒙𝟎 + ⋯ + 𝒚𝒏𝒙𝟎

𝒚𝒏

𝒚𝒏−𝟏𝒚𝟏

𝑶



𝒇(𝒙)

𝒙 = 𝒂 𝒙 = 𝒃 𝑿𝒅𝒙

𝒅𝑨 = 𝒇 𝒙 𝒅𝒙

𝒅𝑨

𝒅𝒙
= 𝒇 𝒙

Diff. of 𝑨 w.r.t. 𝒙 
is equal to 𝒇 𝒙

න 𝒇 𝒙 𝒅𝒙 = 𝑨
𝒚

Area = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

𝑶

𝒙

𝒅𝑨 = 𝒚 𝒅𝒙

= 𝒇 𝒙



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

𝒙 = 𝟎

𝒙 = 𝟒

𝑩 𝟎, 𝟓

Q. Find the area of the region bounded by 𝒚 = 𝟐𝒙 + 𝟓 and 𝒙-axis for 
𝒙 = 𝟎 to 𝒙 = 𝟒 in first quadrant.

𝑨 −𝟓/𝟐, 𝟎

𝑪 𝟒, 𝟏𝟑

𝑫 𝟒, 𝟎 

𝒚 = 𝟐𝒙 + 𝟓



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

𝑨𝒓𝒆𝒂 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

𝒙 = 𝟎

𝒙 = 𝟒

𝒇 𝒙 = 𝒚 = 𝟐𝒙 + 𝟓 𝒂 = 𝟎 𝒃 = 𝟒

𝑩 𝟎, 𝟓

Q. Find the area of the region bounded by 𝒚 = 𝟐𝒙 + 𝟓 and 𝒙-axis for 
𝒙 = 𝟎 to 𝒙 = 𝟒 in first quadrant.

𝑨 −𝟓/𝟐, 𝟎

𝑨𝒓𝒆𝒂 𝒐𝒇 𝑩𝑪𝑫𝑶𝑩 = න
𝟎

𝟒

𝟐𝒙 + 𝟓 𝒅𝒙

= 𝒙𝟐 + 𝟓𝒙
𝟎

𝟒

= 𝟒 𝟐 + 𝟓 𝟒

− 𝟎 𝟐 + 𝟓 𝟎

= 𝟑𝟔 units 

𝑪 𝟒, 𝟏𝟑

𝑫 𝟒, 𝟎 

𝒚 = 𝟐𝒙 + 𝟓



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

𝒚 = 𝟐

𝒙𝟐 = 𝟒𝒚

𝑫 𝟐, 𝟐 𝟐 

𝑪 𝟒, 𝟒

𝒚 = 𝟒

Q. Find the area of the region bounded by 𝒙𝟐 = 𝟒𝒚, 𝒚 = 𝟐, 𝒚 = 𝟒 and the 
𝒚-axis in the first quadrant.

𝑨

𝑩

Sometimes, changing the 
perspective matters.



𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙 𝑨 = න
𝒂

𝒃

𝒈 𝒚 𝒅𝒚

𝑶

𝐘

𝐘′

𝐗𝐗′

𝒚 = 𝒇 𝒙

𝒙 = 𝒂 𝒙 = 𝒃 𝑶

𝐘

𝐘′

𝐗𝐗′

𝒙 = 𝒈 𝒚

𝒚 = 𝒂

𝒚 = 𝒃

The area of the region bounded by 
the curve 𝒚 = 𝒇(𝒙), 𝒙-axis and the 
lines 𝒙 = 𝒂 and 𝒙 = 𝒃 𝒃 > 𝒂 . 

The area of the region bounded by 
the curve 𝒙 = 𝒈(𝒚), 𝒚-axis and the 
lines 𝒚 = 𝒂 and 𝒚 = 𝒃 𝒃 > 𝒂 .



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

𝑨 = න
𝒂

𝒃

𝒈 𝒚 𝒅𝒚

𝒚 = 𝟐

𝒙𝟐 = 𝟒𝒚

𝑫 𝟐, 𝟐 𝟐 

𝑪 𝟒, 𝟒

𝒚 = 𝟒

Q. Find the area of the region bounded by 𝒙𝟐 = 𝟒𝒚, 𝒚 = 𝟐, 𝒚 = 𝟒 and the 
𝒚-axis in the first quadrant.

𝑨

𝑩

𝒙𝟐 = 𝟒𝒚 ⇒ 𝒙 = ±𝟐 𝒚

𝒂 = 𝟐 𝒃 = 𝟒

𝑨 = න
𝟐

𝟒

𝟐 𝒚 𝒅𝒚 = 𝟐 ×
𝒚𝟑/𝟐

𝟑/𝟐
𝟐

𝟒

=
𝟒

𝟑
[ 𝟒𝟑/𝟐 − 𝟐𝟑/𝟐  

=
𝟒

𝟑
𝟖 − 𝟐 𝟐 =

𝟑𝟐 − 𝟖 𝟐

𝟑
 Units

𝒈 𝒚 = 𝟐 𝒚

=
𝟒

𝟑
𝒚𝟑/𝟐

𝟐

𝟒



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

Q. Find the area of the region bounded by 𝒚 = 𝐬𝐢𝐧 𝒙 and 𝒙-axis for 𝒙 = 𝟎 
to 𝒙 = 𝟐𝝅.

𝒙 = 𝟎

𝒙 = 𝟐𝝅 𝒚 = 𝐬𝐢𝐧 𝒙

−𝝅, 𝟎 𝝅, 𝟎 𝟐𝝅, 𝟎

𝟏

−𝟏



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

Q. Find the area of the region bounded by 𝒚 = 𝐬𝐢𝐧 𝒙 and 𝒙-axis for 𝒙 = 𝟎 
to 𝒙 = 𝟐𝝅.

𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

𝒙 = 𝟎

𝒙 = 𝟐𝝅 

𝒇 𝒙 = 𝒚 = 𝐬𝐢𝐧 𝒙

𝒂 = 𝟎 𝒃 = 𝟐𝝅

𝒚 = 𝐬𝐢𝐧 𝒙

−𝝅, 𝟎 𝝅, 𝟎 𝟐𝝅, 𝟎

𝟏

−𝟏𝑨 = න
𝟎

𝟐𝝅

𝐬𝐢𝐧 𝒙 𝒅𝒙

= − 𝐜𝐨𝐬 𝒙 𝟎
𝟐𝝅

= − 𝐜𝐨𝐬 𝟐𝝅 − − 𝐜𝐨𝐬 𝟎

= −𝟏 − −𝟏

= 𝟎



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

Q. Find the area of the region bounded by 𝒚 = 𝐬𝐢𝐧 𝒙 and 𝒙-axis for 𝒙 = 𝟎 
to 𝒙 = 𝟐𝝅.

𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

𝒙 = 𝟎

𝒙 = 𝟐𝝅 

𝒇 𝒙 = 𝒚 = 𝐬𝐢𝐧 𝒙

𝒂 = 𝟎 𝒃 = 𝝅

𝒚 = 𝐬𝐢𝐧 𝒙

−𝝅, 𝟎 𝝅, 𝟎 𝟐𝝅, 𝟎

𝟏

−𝟏𝑨𝟏 = න
𝟎

𝝅

𝐬𝐢𝐧 𝒙 𝒅𝒙

= − 𝐜𝐨𝐬 𝒙 𝟎
𝝅

= − 𝐜𝐨𝐬 𝝅 − − 𝐜𝐨𝐬 𝟎

= − −𝟏 − −𝟏

= 𝟐 Units

𝒙 = 𝝅 

𝑨𝟏

𝑨𝟐

𝒇 𝒙 = 𝒚 = 𝐬𝐢𝐧 𝒙

𝒂 = 𝝅 𝒃 = 𝟐𝝅

𝑨𝟐 = න
𝝅

𝟐𝝅

𝐬𝐢𝐧 𝒙 𝒅𝒙 = − 𝐜𝐨𝐬 𝒙 𝝅
𝟐𝝅

= − 𝐜𝐨𝐬 𝟐𝝅 − − 𝐜𝐨𝐬 𝝅

= − 𝟏 − (− −𝟏 )

= − 𝟐 Units



𝑶

Sol.
𝐘

𝐘′

𝐗𝐗′

Q. Find the area of the region bounded by 𝒚 = 𝐬𝐢𝐧 𝒙 and 𝒙-axis for 𝒙 = 𝟎 
to 𝒙 = 𝟐𝝅.

𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

𝒙 = 𝟎

𝒙 = 𝟐𝝅 𝒚 = 𝐬𝐢𝐧 𝒙

−𝝅, 𝟎 𝝅, 𝟎 𝟐𝝅, 𝟎

𝟏

−𝟏

𝑨𝟏 = 𝟐 Units

𝒙 = 𝝅 

𝑨𝟏

𝑨𝟐

𝑨𝟐 = − 𝟐 Units

|𝑨𝟐| =  𝟐 Units

𝑨 = 𝑨𝟏 + 𝑨𝟐  

= 𝟒 Units

𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙 𝑨 = න
𝒂

𝒄

𝒇 𝒙 𝒅𝒙 + න
𝒄

𝒃

𝒇 𝒙 𝒅𝒙

𝒚 = 𝒇 𝒙  changing from +𝒗𝒆 to 
−𝒗𝒆 at 𝒙 = 𝒄, where 𝒄 ∈ 𝒂, 𝒃 , then



Summary

The area of the region bounded by the curve 𝒚 = 𝒇(𝒙), 𝒙-axis and the 
lines 𝒙 = 𝒂 and 𝒙 = 𝒃 𝒃 > 𝒂  is given by the formula: 

𝑨𝒓𝒆𝒂 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

The area of the region bounded by the curve 𝒙 = 𝒈(𝒚), 𝒚-axis and the 
lines 𝒚 = 𝒄 and 𝒚 = 𝒅 𝒅 > 𝒄  is given by the formula

𝑨𝒓𝒆𝒂 = න
𝒄

𝒅

𝒈 𝒚 𝒅𝒚



𝑶

𝐘

𝐘′

𝐗
𝐗′ 𝒙 = 𝒃𝒙 = 𝒂

𝒚𝟏 = 𝒇 𝒙

𝒚𝟐 = 𝒈 𝒙

𝑨𝟏𝑨𝟐

𝑨𝟏 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙

𝑨𝟐 = න
𝒂

𝒃

𝒈 𝒙 𝒅𝒙

𝑨

𝑨 = 𝑨𝟏 − 𝑨𝟐

𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙 − න
𝒂

𝒃

𝒈 𝒙 𝒅𝒙

𝑨 = න
𝒂

𝒃

𝒇 𝒙 𝒅𝒙 − න
𝒂

𝒃

𝒈 𝒙 𝒅𝒙

𝑨 = න
𝒂

𝒃

𝒇 𝒙 − 𝒈 𝒙 𝒅𝒙𝑨 = න
𝒂

𝒃

𝑼𝒑𝒑𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 − 𝑳𝒐𝒘𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 𝒅𝒙



𝒙 = 𝒃𝒙 = 𝒂

𝒚𝟏 = 𝒇 𝒙

𝑶

𝐘

𝐘′

𝐗𝐗′

𝒚𝟐 = 𝒈 𝒙

𝑨𝟏 𝑨𝟐

𝑨𝟏 = න
𝒂

𝒄

𝒇 𝒙 − 𝒈 𝒙 𝒅𝒙

𝑨 = න
𝒂

𝒄

𝒇 𝒙 − 𝒈 𝒙 𝒅𝒙 + න
𝒄

𝒃

𝒈 𝒙 − 𝒇 𝒙 𝒅𝒙

𝑨 = න
𝒂

𝒃

𝑼𝒑𝒑𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 − 𝑳𝒐𝒘𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 𝒅𝒙

𝒙 = 𝒄

𝑼𝒑𝒑𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 = 𝒇 𝒙

𝑳𝒐𝒘𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 = 𝒈 𝒙

𝑭𝒐𝒓 𝑨𝟏

𝑨𝟐 = න
𝒄

𝒃

𝒈 𝒙 − 𝒇 𝒙 𝒅𝒙

𝑼𝒑𝒑𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 = 𝒈 𝒙

𝑳𝒐𝒘𝒆𝒓 𝑪𝒖𝒓𝒗𝒆 = 𝒇 𝒙

𝑭𝒐𝒓 𝑨𝟐

𝑨 = 𝑨𝟏 + 𝑨𝟐



𝑩
𝟏

𝟐
, −

𝟑

𝟐

𝑨
𝟏

𝟐
,

𝟑

𝟐
𝒙𝟐 + 𝒚𝟐 = 𝟏

𝑶

𝐘

𝐘′

𝐗𝐗′

Sol.

𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏

Q. Find the area bounded by curves 𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏 and 𝒙𝟐 + 𝒚𝟐 = 𝟏.

𝑨 = න
𝒂

𝒃

𝒇 𝒚 − 𝒈 𝒚 𝒅𝒚



𝑩
𝟏

𝟐
, −

𝟑

𝟐

𝑨
𝟏

𝟐
,

𝟑

𝟐
𝒙𝟐 + 𝒚𝟐 = 𝟏

𝑶

𝐘

𝐘′

𝐗𝐗′

Sol.

𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏

𝒇 𝒚 = 𝟏 − 𝒚𝟐 𝒈 𝒚 = 𝟏 − 𝟏 − 𝒚𝟐

𝒙𝟐 + 𝒚𝟐 = 𝟏

⇒ 𝒙𝟐 = 𝟏 − 𝒚𝟐

⇒  𝒙 = ± 𝟏 − 𝒚𝟐

Q. Find the area bounded by curves 𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏 and 𝒙𝟐 + 𝒚𝟐 = 𝟏.

𝑨 = න
𝒂

𝒃

𝒇 𝒚 − 𝒈 𝒚 𝒅𝒚

𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏

⇒ 𝒙 − 𝟏 𝟐 = 𝟏 − 𝒚𝟐

⇒  𝒙 − 𝟏 = ± 𝟏 − 𝒚𝟐

⇒ 𝒙 = 𝟏 ± 𝟏 − 𝒚𝟐



𝑩
𝟏

𝟐
, −

𝟑

𝟐

𝑨
𝟏

𝟐
,

𝟑

𝟐
𝒙𝟐 + 𝒚𝟐 = 𝟏

𝑶

𝐘

𝐘′

𝐗𝐗′

Sol.

𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏

𝒇 𝒚 = 𝟏 − 𝒚𝟐 𝒈 𝒚 = 𝟏 − 𝟏 − 𝒚𝟐

𝒂 = −
𝟑

𝟐
 and 𝒃 =

𝟑

𝟐

𝑨 = න
− 𝟑/𝟐

𝟑/𝟐

𝟏 − 𝒚𝟐 − 𝟏 − 𝟏 − 𝒚𝟐 𝒅𝒙

= 𝟐
𝒚

𝟐
𝟏 − 𝒚𝟐 +

𝟏

𝟐
𝐬𝐢𝐧−𝟏 𝒚 − 𝒚

− 𝟑/𝟐

𝟑/𝟐

𝑨 =
𝟐𝝅

𝟑
−

𝟑

𝟐
Units

Q. Find the area bounded by curves 𝒙 − 𝟏 𝟐 + 𝒚𝟐 = 𝟏 and 𝒙𝟐 + 𝒚𝟐 = 𝟏.

𝑨 = න
𝒂

𝒃

𝒇 𝒚 − 𝒈 𝒚 𝒅𝒚

= න
− 𝟑/𝟐

𝟑/𝟐

𝟐 𝟏 − 𝒚𝟐 − 𝟏 𝒅𝒙



Summary

The area of the region bounded by the curve 𝒚 = 𝒇 𝒙 , 𝒚 = 𝒈 𝒙  and the 
lines 𝒙 = 𝒂 and 𝒙 = 𝒃 𝒃 > 𝒂  is given by the formula: 

𝑨𝒓𝒆𝒂 = න
𝒂

𝒃

𝒇 𝒙 − 𝒈 𝒙 𝒅𝒙  

where 𝒇 𝒙 ≥ 𝒈 𝒙  in 𝒂, 𝒃

If 𝒇 𝒙 ≥ 𝒈 𝒙  in 𝒂, 𝒄  and 𝒇 𝒙 ≤ 𝒈 𝒙  in 𝒄, 𝒃 , 𝒂 < 𝒄 < 𝒃, then

𝑨𝒓𝒆𝒂 = න
𝒂

𝒄

𝒇 𝒙 − 𝒈 𝒙 𝒅𝒙 + න
𝒄

𝒃

𝒈 𝒙 − 𝒇 𝒙 𝒅𝒙
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