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PREVIOUS KNOWLEDGE

➢TRIGONOMETRIC IDENTITIES

➢DIFFERENTIATION

➢STANDARD INTEGRATION FORMULAS



PROPERTIES OF DEFINITE INTEGRALS – PROOFS

1. 𝐚׬
𝐛
𝐟 𝐱 𝐝𝐱 𝐚׬ =

𝐛
𝐟 𝐭 𝐝𝐭

Proof: substituting x= t, dx=dt we 

a׬
b
f x dx a׬ =

b
f t dt

2. 𝐚׬
𝐛
𝐟 𝐱 𝐝𝐱 = - 𝐛׬

𝐚
𝐟 𝐱 𝐝𝐱 in particular ׬𝐚

𝐚
𝐟 𝐱 𝐝𝐱 = 0

Proof: Let F(x) be anti-derivative of f(x)

a׬
b
f x dx = F(b) -F(a) = - (F(a)- F(b)) = - b׬

a
f x dx

If a= b we have׬a
b
f x dx = F(a) -F(a)=0



𝐚׬.3
𝐛
𝐟 𝐱 𝐝𝐱 𝐚׬ =

𝐜
𝐟 𝐱 𝐝𝐱 𝐜׬ +

𝐛
𝐟 𝐱 𝐝𝐱

Proof: Let F(x) be anti-derivative of f(x)

a׬
b
f x dx = F(b) -F(a)……………… (1)

a׬
c
f x dx = F(c) - F(a)……………… (2)

c׬
b
f x dx = F(b) - F(c)……………… (3)

Adding (2) and (3)

a׬
c
f x dx c׬ +

b
f x dx = F(c) - F(a) + F(b) - F(c) = F(b) -F(a)= a׬

b
f x dx

𝐚׬ .4
𝐛
𝐟 𝐱 𝐝𝐱 𝐚׬ =

𝐛
𝐟 𝐚 + 𝐛 − 𝐱 𝐝𝐱

Proof: let x= a + b - t⇒ dx= - dt, when x=a t=b and when x=b t=a

Substituting in׬𝑎
𝑏
𝑓 𝑥 𝑑𝑥

𝑎׬
𝑏
𝑓 𝑥 𝑑𝑥 𝑏׬ =

𝑎
𝑓 𝑎 + 𝑏 − 𝑡 (−𝑑𝑡) 𝑎׬=

𝑏
𝑓 𝑎 + 𝑏 − 𝑡 (𝑑𝑡) (by property 2)

𝑎׬ =
𝑏
𝑓 𝑎 + 𝑏 − 𝑥 (𝑑𝑥) (by property 1)



𝟎׬.5
𝐚
𝐟 𝐱 𝐝𝐱 𝟎׬ =

𝐚
𝐟 𝐚 − 𝐱 𝐝𝐱

Proof: let a-x =t ⇒ dx= - dt, when x=0 t=a and when x=a t=0

Substituting in0׬
a
f x dx = - a׬

0
f a − t dt 0׬=

a
f a − t dt (by property 2)

0׬  =
a
f a − x dx (by property 1)

𝟎׬ .6
𝟐𝐚
𝐟 𝐱 𝐝𝐱 𝟎׬ =

𝐚
𝐟 𝐱 𝐝𝐱 𝟎׬+

𝐚
𝐟 𝟐𝐚 − 𝐱 𝐝𝐱

Proof: 0׬
2a
f x dx 0׬=

a
f x dx a׬+

2a
f x dx ………………… (1)

In  ׬a
2a
f x dx , put 2a-x =t ⇒ dx= - dt, when x=a t=a and when x=2a t=0

Substituting in׬a
2a
f x dx = - a׬

0
f 2a − t dt 0׬=

a
f 2a − x dx …………… (2)

From (1) and (2) 

0׬
2a
f x dx 0׬ =

a
f x dx 0׬+

a
f 2a − x dx





EXAMPLES

By using the properties of definite integrals, evaluate the integrals

𝟎׬.1

𝛑

𝟐
𝐬𝐢𝐧𝐱

𝐬𝐢𝐧𝐱+ 𝐜𝐨𝐬𝐱
𝟎׬.2

𝟏
𝐱 𝟏 − 𝐱 𝐧 𝐝𝐱 𝟎׬.3

𝛑

𝟐 𝟐𝐥𝐨𝐠𝐬𝐢𝐧𝐱 − 𝐥𝐨𝐠𝐬𝐢𝐧𝟐𝐱 𝐝𝐱 𝟐׬.4
𝟖
𝐱 − 𝟓 𝐝𝐱

׬.5
−
𝛑

𝟐

𝛑

𝟐 𝐬𝐢𝐧𝟕 𝐱 𝐝𝐱 𝟎׬.6
𝛑
𝐥𝐨𝐠 𝟏 + 𝐜𝐨𝐬𝐱 𝐝𝐱














