
Lesson 6.3 – Arcs and Angles 

 

Inscribed Angle - An inscribed angle has its vertex on the circle and its sides are chords. 

 

 

Inscribed Angle Conjecture - The measure of an inscribed angle in a circle is one half the 
measure of the intercepted arc. 

𝑚∠𝐶𝐴𝑅 =
ଵ

ଶ
𝑚 𝐶𝑅෽  

 

Inscribed Angles Intercepting Arcs Conjecture - Inscribed angles that intercept the same arc are 
congruent. 

 



Angles Inscribed in a Semicircle Conjecture - Angles inscribed in a semicircle are right angles. 

 

 

Cyclic Quadrilateral Conjecture - The opposite angles of a cyclic quadrilateral are 
supplementary. 

  

 

Secant - A secant is a line that intersects a circle in two points. 

 

 

Parallel Lines Intercepted Arcs Conjecture - Parallel lines intercept congruent arcs on a circle. 

𝐴𝐷෽ ≅ 𝐵𝐶෽  

Supplementary 



Example 1: Find the measure of each unknown. 

𝑚 𝑋𝑀෾ = 80° 

𝑚∠𝑋𝑁𝑀 =______ 

𝑚 𝑋𝑁 ෾ =________ 

𝑚 𝑀𝑁෾ =________ 

 
 
 

∠𝑋𝑁𝑀 is the inscribed angle that intercepts arc 𝑋𝑀෾.  Inscribed angles are half the measure of the 
arcs they intercept. 

𝒎∠𝑿𝑵𝑴 = 𝟒𝟎° 

𝑋𝑁෽  is a semicircle (regardless of which way we go from 𝑋 to 𝑁). 

𝒎 𝑿𝑵෽ = 𝟏𝟖𝟎° 

𝑋𝑀෾ + 𝑀𝑁෾ = 𝑋𝑁 ෾ .  We know the measure of 𝑋𝑀෾ and 𝑋𝑁 ෾ . 80 + 𝑀𝑁෾ = 180. 

𝒎 𝑴𝑵෾ = 𝟏𝟎𝟎° 

 

Example 2: Find the measure of each unknown. 

𝐴𝐵ሬ⃖ሬሬሬ⃗  is a tangent. 

𝑥 =________ 

𝑦 =________ 

𝑧 =________  

 

 

The measure of the central angle is equal to the measure of the arc it intercepts. 

𝒙 = 𝟏𝟐𝟎° 

The inscribed angle to the 120° arc is half the measure of the arc. 

𝑦 and the two 60° angles must add to 180°. 

𝒚 = 𝟔𝟎° 
60° 



Because the three angles are congruent, all three arcs will be congruent. 

𝒛 = 𝟏𝟐𝟎° 

 

Example 3: Find the measure of each unknown. 

𝑎 =________, 𝑏 =________, 𝑐 =________ 

 
 
 
 
 
 
 

𝑎 is the angle inscribed in a semicircle and must be a right angle. 

𝒂 = 𝟗𝟎° 

𝑐 is the angle inscribed to the 70° arc and must be half its measure. 

𝒄 = 𝟑𝟓° 

𝑎, 𝑏, and 𝑐 form the three angles of a triangle and must add to 180°. 180 − (90 + 35) = 55. 

𝒃 = 𝟓𝟓° 

 

Example 4: Find the measure of each unknown. 

𝑎 =________, 𝑏 =________, 𝑐 =________ 

 
 
 

 

𝑎 is the angle inscribed to the 100° arc and must be half its measure. 

𝒂 = 𝟓𝟎° 

𝑐 is the angle inscribed to the 140° arc and must be half its measure. 

𝒄 = 𝟕𝟎° 

𝑎, 𝑏, and 𝑐 form the three angles of a triangle and must add to 180°. 180 − (50 + 70) = 60. 

𝒃 = 𝟔𝟎° 



Example 5: Find the measure of each unknown. 

𝐴𝐵ሬሬሬሬሬ⃗  and 𝐴𝐶ሬሬሬሬሬ⃗  are tangents. 

𝑥 =________ 

 

 

 

 

We know that both of the angles that are formed by a radius to a tangent line are right angles. 

The figure formed is a quadrilateral and must add to 360°. 

360 − (90 + 90 + 40) = 140 

𝒙 = 𝟏𝟒𝟎° 

 

Example 6: Find the measure of each unknown. 

𝐴𝐷 is a tangent.  𝐴𝐶 is a diameter. 

𝑚∠𝐴 =________ 

𝑚 𝐴𝐵෽ =________ 

𝑚∠𝐶 =________ 

𝑚 𝐶𝐵෽ =________ 

 

∠𝐴 is formed by a radius to a tangent and must be a right angle. 

𝒎∠𝑨 = 𝟗𝟎° 

We can find the measure of ∠𝐶 by solving the triangle 𝐴𝐷𝐶. 180 − (90 + 54) = 36. 

𝒎∠𝑪 = 𝟑𝟒° 

 ∠𝐶 is the inscribed angle to 𝐴𝐵෽ , so the measure of 𝐴𝐵෽  must be twice the measure of  ∠𝐶. 

𝒎 𝑨𝑩෽ = 𝟕𝟐° 

𝐴𝐵෽  and 𝐶𝐵෽  form a semicircle and must add to 180°. 

 𝒎 𝑪𝑩෽ = 𝟏𝟎𝟖° 



Example 7: Find the measure of each unknown. 

𝑚 𝐴𝐷෽ =________ 

𝑚∠𝐷 =________ 

𝑚 𝐴𝐵෽ =________ 

𝑚 𝐷𝐴𝐵෿ =_______ 

 
 

∠𝐵 is the inscribed angle to 𝐴𝐷෽ , so the measure of 𝐴𝐷෽  must be twice the measure of  ∠𝐵. 

𝑚 𝐴𝐷෽ = 140° 

We can find the measure of ∠𝐷 by solving the triangle. 180 − (80 + 70) = 30. 

𝑚∠𝐷 = 30° 

∠𝐷 is the inscribed angle to 𝐴𝐵෽ , so the measure of 𝐴𝐵෽  must be twice the measure of  ∠𝐷. 

𝑚 𝐴𝐵෽ = 60° 

𝐷𝐴𝐵෿  is formed by 𝐴𝐷෽  and 𝐴𝐵෽  added together. 

𝑚 𝐷𝐴𝐵෿ = 200° 

 

Example 8: Find the measure of each unknown. 

𝑝 =________ 

𝑞 =________ 

𝑟 =________ 

𝑠 =________ 

 

The 29° angle is the inscribed angle to 𝑟.  So, 𝑟 must be twice the measure of the inscribed angle. 

𝒓 = 𝟓𝟖° 

Vertical angles are congruent and we can solve the triangle. 

The 64° angle is the inscribed angle to 𝑝. 

𝒑 = 𝟏𝟐𝟖° 



We know that all arcs of a circle should add to 360° and we know that 𝑠 and 𝑞 should be 

congruent since the chords that form them are congruent. 
ଷ଺଴ି(ହ଼ାଵଶ )

ଶ
= 87. 

𝒔 = 𝟖𝟕° 

𝒒 = 𝟖𝟕° 

 

Example 9: Find the lettered angle and arc measures. 𝐴𝑇ሬሬሬሬሬ⃗  and 𝐴𝑍ሬሬሬሬሬ⃗  are tangents. 

𝑎 =________ 
𝑏 =________ 
𝑐 =________ 
𝑑 =________ 
𝑒 =________ 
𝑓 =________ 
𝑔 =________ 
ℎ =________ 
𝑗 =________ 
𝑘 =________ 
𝑚 =________  
𝑛 =________ 

𝑎 is a corresponding angle to the 50° angle. 

𝒂 = 𝟓𝟎° 

𝑔 is the arc formed by the central angle 𝑎, so it must be congruent to 𝑎. 

𝒈 = 𝟓𝟎° 

𝑑 is a vertical angle to 𝑎. 

𝒅 = 𝟓𝟎° 

𝑛 is the arc formed by the central angle 𝑑, so it must be congruent to 𝑑. 

𝒏 = 𝟓𝟎° 

ℎ and 𝑛 are arcs intercepted by congruent lines and must be congruent. 

𝒉 = 𝟓𝟎° 

ℎ is the arc formed by the central angle 𝑏, so 𝑏 must be congruent to ℎ. 

𝒃 = 𝟓𝟎° 

𝑓 is formed by a radius to a tangent and must be a right angle. 

𝒇 = 𝟗𝟎° 



𝑗 is formed by a radius to a tangent and must be a right angle. 

𝒋 = 𝟗𝟎° 

𝑒 forms a linear pair with 𝑎. 

𝒆 = 𝟏𝟑𝟎° 

𝑑, 𝑏, and 𝑐 form a line and must add to 180°. 

𝒄 = 𝟖𝟎° 

𝑚 is the arc formed by the central angle 𝑐, so it must be congruent to 𝑐. 

𝒎 = 𝟖𝟎° 

𝑘, 𝑗, and the unmarked angle between them form a line and must add to 180°.  The unmarked 
angle is the other base angle of an isosceles triangle (because the radii of the circle must be 
congruent.)  So, the unmarked angle is 50°.  180 − (50 + 90) = 40. 

𝒌 = 𝟒𝟎° 

 


