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1. Two rays ray BA and ray BC originating at the centre B of a given circle subtend angle ABC and intersects circle at E and F respectively. Also segment GO is the diameter of a given circle and line passing through segment GO bisects angle ABC then measure angle EGF = ½ measure angle EBF or ½ measure angle ABC.
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2. Any angle inscribed in a circle subtended by two rays originating on the circle or by two lines having the point of intersection on the circle on the circle is ½ the angle subtended by the rays originated from the centre and passing through the points of intersection of given rays other than their origin or lines other than pint of intersection of two lines on the circle.

The angle between the rays should be taken in the same half plane of the circle in which all the intersecting points between given lines or rays are present.
(Reverse is also true.)
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3. For a given circle and a chord inside the circle which is perpendicular to the diameter of circle, the lines passing through the points of trisection of the chord and extremity of the  diameter intersects with the circle ant the points of intersection trisects the arc having end points same as chord. Angle subtended from the centre of circle given by the rays originating from centre and passing through the end points of chord or arc. If diameter is AB, end points of chord are C and D and O is the centre of circle. Also points of trisection of lines with the circle are G and H than lines AG and AH will trisect angle COD. (Given chord should be divided into the same number of parts as the angle is intended to be divided in. e.g. for bisection, bisect the chord and consider point of bisection and so on.)
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        Figure 4
4. For a given measure angle ABC = x and OD is diameter of the circle with centre B which bisects angle ABC. If points are obtained on segment AB and BC by dividing them into n parts angle subtended by joining these points say a, b, and D is measure angle aDb = x/(n+1). These can also be used to construct desired angles. e.g. measure angle ADB = ½ x = x/(1+1), measure angle aDb where a and b are points of bisection of segments AB and BC respectively = x/3 = x/(2+1) and so on.
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Figure 5
5. Considering the figure, angle between line AB and line B’C’ is equal to the angle of resolution of triangle ABC ~ measure angle ABC[Here resolution with A as centre and B, C always on circle]
To prove that α = β
i.e. angle C’AD = angle ACB’

CAD = AC’D

therefore B’AD+CAD = β 

therefore CAD = β + B’AD
Now CAD = AC’D (because angle A = angle C = angle C’)

Therefore AC’D = β + B’AD

Therefore AC’D-B’AD = β
Also α = 180° – AC’D – C’AD

AC’D = C’AB’ + AB’C’ = 120°
β + 120° + C’AD = 180° 
therefore α = β + 120° + C’AD – 120° - C’AD

therefore α = β
Hence α = AC’D – B’AD
therefore α = 120° - B’AD

therefore α = B’AC’ + AB’C’ – B’AD
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Figure 6
6. Considering figure (1) β = ½ α




       (2) 5 α + 2β = 180° [if γ = 2 α]



       (3) α + γ = 90° or γ + 2β = 90°
Proof: 
2(γ + β) + α =180° 

Also 2γ + 2 α = 180°

Therefore 2(γ + α) = 180°

Therefore 2γ + 2β + α = 2γ + 2 α
Therefore 2β + α = 2 α
Therefore 2β = α
Therefore β = ½ α ----------------------(1)

Also apparent as opposite sides are equal (radius).

If γ = 2 α
4 α + 2β + α =180°

Therefore 5 α + 2β = 180° -------------(2)
Now 2(γ + β) + α = 180°

Therefore 2(γ + β) + 2β = 180°
Therefore 2(γ + β) + 2β = 180°

Therefore 2(γ +2 β) = 180°

Therefore γ + 2β = 90°
Or γ + α = 90°

Or ½ γ + β = 45°

Or ½ γ + ½ α = 45°

Proof:
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Case 1: 

β + x = a

α + 2b = 180°

γ + a + β + x = 180°

therefore γ + 2a = 180°
also β + 2b – x = 180°

and γ + α + 2x = 180°

therefore γ + 2β + 2x = 180°
therefore γ + α + 2x = γ + 2β + 2x

therefore α = 2β
therefore β = ½ α
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Case 2:

γ + α + 2a = 180°

β + x + 2b – a = 180°

α + 2β = 180°

β + a + γ + x = 180°

Now β + a = x [opposite sides equal]

Also α + 2b = β + x + 2b – a

Therefore α = 2β
Therefore β = ½ α
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Case 3:

α + 2b = 180°

γ + 2a = 180°

σ + 2x = 180°

therefore β + 2b + a + x = 180°

now β = a + x

therefore 2β + 2b = 180°

therefore α + 2β = 2β + 2b

therefore α = 2β
therefore β = ½ α
Case 4: 
α + 2b = 180°

β + 2b + a = 180°

since β = a

2β + 2b = 180°

therefore α + 2b = 2β + 2b

therefore α = 2β
therefore β = ½ α
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7.   Considering figure To prove that β = 180° - ½ α


α + 2a = 180° --------------------------(1)


β + x + y = 180° -----------------------(2)


from (2); 2β + 2x + 2y = 360° -------(3)

now α = b + c, β = d + e


e = a + y, d = a + x

therefore d + e = 2a + x + y

therefore β = 2a + x + y

therefore 2a + 2x + 2y = α + 2a

therefore α = 2x + 2y

putting in (3);
2β + α = 360°

therefore β = 180° - ½ α
Here x or y ≠ 0, 180°

For x or y = 0 or 180°, β = 0 or 180°
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