
TRIANGLES – MODULE 4/5 

Areas of Similar Triangles: 

The ratio of the areas of two similar triangles is equal to the square of the ratio of their 

corresponding sides. 

Proof: 

Consider two triangles, ΔABC and ΔPQR 

Given: Δ𝐴𝐵𝐶 ∼ ΔPQR 

To prove: 

 
𝑎𝑟(∆𝐴𝐵𝐶)

𝑎𝑟(∆𝑃𝑄𝑅)
= (

𝐴𝐵

𝑃𝑄
)

2
= (

𝐵𝐶

𝑄𝑅
)

2
= (

𝐴𝐶

𝑃𝑅
)

2
 

Construction: Draw altitudes AM and PN of the triangles ABC and PQR from vertices A and P 

respectively 

 𝑎𝑟(∆𝐴𝐵𝐶) =
1

2
× 𝐵𝐶 × 𝐴𝑀 

 𝑎𝑟(∆𝑃𝑄𝑅) =
1

2
× 𝑄𝑅 × 𝑃𝑁 

𝑎𝑟(∆𝐴𝐵𝐶)

𝑎𝑟(∆𝑃𝑄𝑅)
=

1

2
×𝐵𝐶×𝐴𝑀

1

2
×𝑄𝑅×𝑃𝑁

=
𝐵𝐶×𝐴𝑀

𝑄𝑅×𝑃𝑁
   ------------ (1) 

Since ∆𝐴𝐵𝐶~∆𝑃𝑄𝑅, their corresponding angles are equal. ∠𝐵 = ∠𝑄 

Also, ∠𝑀 = ∠𝑁 = 90° 

Therefore ∆𝐴𝐵𝑀~∆𝑃𝑄𝑁 by AA similarity criterion 
𝐴𝑀

𝑃𝑁
=

𝐴𝐵

𝑃𝑄
      ------------ (2) 

Since ∆𝐴𝐵𝐶~∆𝑃𝑄𝑅, their corresponding sides are proportional 
𝐴𝐵

𝑃𝑄
=

𝐵𝐶

𝑄𝑅
=

𝐴𝐶

𝑃𝑅
     ------------ (3) 

From (1) and (3)  

 
𝑎𝑟(∆𝐴𝐵𝐶)

𝑎𝑟(∆𝑃𝑄𝑅)
=

𝐴𝐵

𝑃𝑄
×

𝐴𝑀

𝑃𝑁
 

From (2) 
𝑎𝑟(∆𝐴𝐵𝐶)

𝑎𝑟(∆𝑃𝑄𝑅)
=

𝐴𝐵

𝑃𝑄
x

𝐴𝐵

𝑃𝑄
= (

𝐴𝐵

𝑃𝑄
)

2
  

From (3), we get  

𝑎𝑟(∆𝐴𝐵𝐶)

𝑎𝑟(∆𝑃𝑄𝑅)
= (

𝐴𝐵

𝑃𝑄
)

2

= (
𝐵𝐶

𝑄𝑅
)

2

= (
𝐴𝐶

𝑃𝑅
)

2

 

Solved example 

In the given figure, DE || BC and AD:DB = 5:4, find 
𝑎𝑟(∆𝐷𝐹𝐸)

𝑎𝑟(∆𝐶𝐹𝐵)
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Solution: 

 

Consider ∆𝐴𝐷𝐸 and ∆𝐴𝐵𝐶 

∠𝐴 is common 

∠𝐴𝐷𝐸 = ∠𝐴𝐵𝐶 (Since DE || BC and corresponding angles are equal) 

⟹ ∆𝐴𝐷𝐸~∆𝐴𝐵𝐶 (By AA similarity criterion) 

⟹ 
𝐴𝐷

𝐴𝐵
=

𝐷𝐸

𝐵𝐶
 (Corresponding parts of similar triangles) -------- (1) 

 

Consider ∆𝐷𝐹𝐸 and ∆𝐶𝐹𝐵 

∠𝐸𝐷𝐹 = ∠𝐹𝐶𝐵 and ∠𝐷𝐸𝐹 = ∠𝐹𝐵𝐶 (Since DE || BC and alternate interior angles are equal) 

⟹ ∆𝐷𝐹𝐸~∆𝐶𝐹𝐵 (By AA similarity criterion) 

 

Therefore, the ratio of the areas of two similar triangles is equal to the square of the ratio of their 

corresponding sides 

From (1),  
𝑎𝑟(∆𝐷𝐹𝐸)

𝑎𝑟(∆CFB)
= (

𝐷𝐸

𝐵𝐶
)

2
= (

𝐴𝐷

𝐴𝐵
)

2
    -------- (2) 

 

 
𝐴𝐷

𝐷𝐵
=

5

4
 ⟹ 

𝐷𝐵

𝐴𝐷
=

4

5
 

 

⟹ 
𝐷𝐵

𝐴𝐷
+ 1 =

𝐷𝐵+𝐴𝐷

𝐴𝐷
=

𝐴𝐵

𝐴𝐷
 ⟹ 

𝐴𝐷

𝐴𝐵
=

1
4

5
+1

=
5

9
 

From (2) 

⟹ 
𝑎𝑟(∆𝐷𝐹𝐸)

𝑎𝑟(∆CFB)
= (

5

9
)

2
=

25

81
 

 

Similarity of triangles in a right triangle: 

If a perpendicular is drawn from the vertex of the right angle of a right triangle to the hypotenuse 

then triangles on both sides of the perpendicular are similar to the whole triangle and to each 

other.  

 

Given: ∆𝐴𝐵𝐶 is a right triangle, ∠𝐴𝐵𝐶 = 90° 

To prove:  

   ∆𝐴𝐷𝐵~∆𝐴𝐵𝐶,   ∆𝐴𝐵𝐶~∆𝐵𝐷𝐶 and ∆𝐴𝐷𝐵~∆𝐵𝐷𝐶 

Construction: Draw BD perpendicular to hypotenuse AC 

Consider ∆𝐴𝐵𝐶 and ∆𝐴𝐷𝐵 

∠𝐴 is common and ∠𝐴𝐷𝐵 = ∠𝐴𝐵𝐶 = 90° 

Therefore ∆𝑨𝑩𝑪~∆𝑨𝑫𝑩 by AA similarity criterion 

 

Consider ∆𝐴𝐵𝐶 and ∆𝐵𝐷𝐶 

∠𝐶 is common and ∠𝐵𝐷𝐶 = ∠𝐴𝐵𝐶 = 90° 

Therefore ∆𝑨𝑩𝑪~∆𝑩𝑫𝑪 by AA similarity criterion 



If one triangle is similar to another triangle and this second triangle is similar to a third triangle, 

then the first triangle is similar to the third triangle 

⟹ ∆𝑨𝑫𝑩~∆𝑩𝑫𝑪 

 

Pythagoras Theorem: 

In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the other two 

sides. 

 

Proof: 

Given: ∆𝐴𝐵𝐶 is a right triangle, ∠𝐴𝐵𝐶 = 90° 

To prove: 𝐴𝐶2 = 𝐴𝐵2 + 𝐵𝐶2 

Construction: Draw BD perpendicular to hypotenuse AC 

Since ∆𝐴𝐷𝐵~∆𝐴𝐵𝐶, their sides are proportional 
𝐴𝐷

𝐴𝐵
=

𝐴𝐵

𝐴𝐶
 

By cross multiplication, 𝐴𝐷 × 𝐴𝐶 = 𝐴𝐵2   ---------- (1) 

Since ∆𝐵𝐷𝐶~∆𝐴𝐵𝐶, their sides are proportional 
𝐶𝐷

𝐵𝐶
=

𝐵𝐶

𝐴𝐶
 

By cross multiplication, 𝐶𝐷 × 𝐴𝐶 = 𝐵𝐶2   ---------- (2) 

Adding (1) and (2) 

𝐴𝐷 × 𝐴𝐶 + 𝐶𝐷 × 𝐴𝐶 = 𝐴𝐵2 + 𝐵𝐶2 

𝐴𝐶(𝐴𝐷 + 𝐶𝐷) = 𝐴𝐵2 + 𝐵𝐶2 

𝐴𝐶 × 𝐴𝐶 = 𝐴𝐵2 + 𝐵𝐶2 

𝐴𝐶2 = 𝐴𝐵2 + 𝐵𝐶2 

 

 


