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A. Acute and obtuse angles: 

An angle 𝛼 is said to be acute, if its 

measure is between 0o and 90o. 

An angle 𝛽 is said to be obtuse, if its 

measure is between 90o and 180o. 

  

𝑖. 𝑒. 0∘⟨𝛼⟨90∘ 𝑖. 𝑒. 90∘⟨𝛽⟨180∘ 
 

B. Complementary and supplementary angles: 

Two or more angles are said to be 

complementary, if their sum is equal to 90o. 

Two or more angles are said to be 

supplementary, if their sum is equal to 180o. 

  
𝑖. 𝑒. 𝛼 + 𝛽 = 90∘ 𝑖. 𝑒. 𝛼 + 𝛽 = 180∘ 

  

C. Corresponding, alternating, and vertically opposite angles: 

a. Corresponding angles: 

Corresponding Angles Equal Corresponding Angles 

If two lines are crossed by a transversal, 

then the angles formed in the matching 

corners are non-equal corresponding angles  

Corresponding angles are equal if and only if they 

are enclosed between parallel lines. 

  

𝐼𝐹
(𝑢𝑣)‖(𝑧𝑡),
(𝑥𝑦)𝑖𝑠 𝑎 𝑡𝑟𝑎𝑛𝑠𝑣𝑒𝑟𝑠𝑎𝑙

} , 𝑡ℎ𝑒𝑛 𝑤𝑒 ℎ𝑎𝑣𝑒 {
𝛼; 𝛼1
𝛽; 𝛽1

} & {
𝑟; 𝑟1
𝜃; 𝜃1

} (𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑎𝑛𝑔𝑙𝑒𝑠) 

TO look for corresponding angles search for the following figures 
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b. Alternating angles: We distinguish two types of equal alternating angles: 

Alternating angles are equal if and only if they are enclosed between parallel lines. 

 Analytic approach  Geometric approach  

Alternating 

interior angles 
𝐼𝐹

(𝑥𝑦)‖(𝑢𝑣),
𝑎𝑛𝑑 (𝑚𝑛)

𝑖𝑠 𝑎 𝑡𝑟𝑎𝑛𝑠𝑣𝑒𝑟𝑠𝑎𝑙

} , 𝑡ℎ𝑒𝑛 {
𝛼 𝑎𝑛𝑑 𝛽𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙
alter.interior angles

 

 

Alternating 

exterior angles 
𝐼𝐹
(𝑥𝑦)‖(𝑢𝑣), 𝑎𝑛𝑑 (𝑚𝑛)
𝑖𝑠 𝑎 𝑡𝑟𝑎𝑛𝑠𝑣𝑒𝑟𝑠𝑎𝑙

} , 𝑡ℎ𝑒𝑛 {
𝜑 𝑎𝑛𝑑 𝜃 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙
alter. exterior angles

 

 
TO look for alternating angles search for the following figures 

Alternating interior angles: Alternating exterior angles 

 
Z- SHAPE 

 
Stair-SHAPE 

      

   

c. Vertically opposite angles: are formed by two intersecting lines. 

Analytic 
approach 𝐼𝐹(𝑥𝑦)&(𝑢𝑣)are two intersecting lines,then {

𝐴̂1 = 𝐴̂3
𝐴̂2 = 𝐴̂4

} (vertically opp. angles) 

Geometri
c 

approach 
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D. Angles with their sides respectively parallel: 

Two angles (acute or obtuse) with their sides respectively parallel, are equal. 

 

Conclusion: Angles enclosed between parallel lines are equal.  

E. Angles with their sides respectively perpendicular:  

Two angles (acute or obtuse) with their sides respectively perpendicular are equal. 

 

Conclusion: Angles with their sides (arms) mutually perpendicular are equal. 

I- Relative positions of lines and angles: 

a. Co-interior angles 

If [Ax)   [By), then angles formed 

between them are called co-interior 

angles 

 So that, 𝛼 + 𝛽 = 180∘ 

 
Note that: The sum of two co-interior angles is 180o. 

 

b. Bisectors of two co-interior angles 

𝐼𝐹 {

[𝐴𝑥)‖[𝐵𝑦) ,

[𝐴𝐹) bisector of 𝑥𝐴̂𝐵, 

[𝐵𝐹) bisector of 𝑦𝐵̂𝐴

} 𝑡ℎ𝑒𝑛, 𝐴𝐹̂𝐵 = 90∘. 

𝑖. 𝑒[𝐴𝐹) ⊥ [𝐵𝐹) 

 
Conclusion: Bisectors of two co-interior angles form a right angle. 

,then BA ˆˆ =  
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c. Point on a bisector of an angle: 

IF  𝑡ℎ𝑒𝑛 

 
{
 

 
[𝑂𝑀) bisector of 𝑥 𝑂̂𝑦,
𝐴 𝑏𝑒𝑙𝑜𝑛𝑔𝑠 [𝑂𝑀) , 
[𝐴𝐵 ) ⊥  [𝑂𝑥),
[𝐴𝐶)  ⊥ [𝑂𝑦) }

 

 
 

𝐴𝐵 = 𝐴𝐶. 
𝐴𝑛𝑑 

OA=OC 

 

Conclusion: Any point on the bisector of an angle is equidistant from its arms. 

 

d. Exterior angle in a triangle:          

Rule: 𝐼𝑓𝛼 is an exterior angle, then 𝛼 = 𝑎 + 𝑏 

Proof: 

𝛼 + 𝑐 = 180∘(𝑆upplementary angles) 
𝑠𝑜, 𝛼 = 180∘ − 𝑐 
but, (𝑎 + 𝑏) = 180∘ − 𝑐(Sum of angle in a Δ) 
𝑇ℎ𝑢𝑠, 𝛼 = 𝑎 + 𝑏(By comparison) 

 
Conclusion: The exterior angle is equal to the sum of the two opposite interior angles. 

   

e. Bisectors of two adjacent supplementary angles: 

Rule: 𝐼𝐹 {

𝑥𝑜̂𝑦 + 𝑦𝑜̂𝑧 = 180∘(𝑆𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦)
[𝑜𝑢)𝑏𝑖 𝑠𝑒𝑐 𝑡 𝑜𝑟 𝑜𝑓𝑥𝑜̂𝑦,

[𝑜𝑣) 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟 𝑜𝑓𝑦𝑜̂𝑧
} 𝑡ℎ𝑒𝑛, 𝑢𝑜̂𝑣 = 90∘. 

Proof: 

𝑥𝑜̂𝑦 + 𝑦𝑜̂𝑧 = 180∘(𝐺𝑖𝑣𝑒𝑛) 
[𝑂𝑢)𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑥𝑜̂𝑦(𝐺𝑖𝑣𝑒𝑛) 
𝑠𝑜, 𝑥𝑜̂𝑦 = 2𝑢𝑜̂𝑦(𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑜𝑓 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟) 
[𝑂𝑣)𝑏𝑖 𝑠𝑒𝑐 𝑡 𝑜𝑟𝑜𝑓𝑦𝑜̂𝑧(𝐺𝑖𝑣𝑒𝑛) 
𝑠𝑜, 𝑦𝑜̂𝑧 = 2𝑦𝑜̂𝑣 (𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑜𝑓 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟) 
ℎ𝑒𝑛𝑐𝑒, 2𝑢𝑜̂𝑦 + 2𝑦𝑜̂𝑣 = 180∘(𝐵𝑦 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛) 

𝑇ℎ𝑢𝑠, 𝑢𝑜̂𝑦 + 𝑦𝑜̂𝑣 = 90∘ 
 

Conclusion: The bisectors of two adjacent supplementary angles form a right angle. 

 


