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Circles 

The exam will take in the Computer Lab. Any construction will have to be saved as a ggb file and sent to my e-mail account. (I 

will be answering technical questions, make sure you know the math). As to your proof write-up, it does not have to meet  

“textbook” or “journal” standards but it should be coherent and consistent. To ensure that, always re-read your proof and ask 

yourself: 

• Is each claim (statement) you wrote supported with a clear justification? 

• Are there any leaps in reasoning? (Assumptions or statements you are considering without mentioning them). 

• Does your conclusion match exactly what you wanted to prove?  

 
1. Review the vocabulary: center, radius, diameter, chord, tangent, secant, minor and major arc, 

central angle, inscribed angle, to subtend, to intercept, Thales’s circle. 

2. Explain (prove) why a tangent is always perpendicular to the radius at the point of tangency. 

3. Explain (prove) why the center of a circle always lies on the perpendicular bisector of its chord. 

4. If two circles intersect at two points, the common chord is perpendicular to the line connecting 
the centers of the two circles. Prove it. 

5. Draw a picture representing a relationship between an inscribed and central angles 
corresponding to the same arc. What is the relationship? Prove it. (The complete proof has 3 
parts). 

6. State the Thales’s Theorem and prove it. 

7. What is the set of all points on the plane from which you can see a given line segment at a 90° 
angle? Explain. 

8. Show the set of all points in the plane from which you can see a given line segment at a 40° 
angle. Explain how to construct such a set and why your construction works (prove it). 

a. Discuss the construction of the set of all points from which you can see a given line 
segment at 140° angle. Can you use the very same construction as in the previous 
example to show the set? 

Applet to help you with the construction: https://www.geogebra.org/m/mrGDmPKt 
  

9. Find the center of a given circle by using 

i. Chord method 

ii. Thales’ circle method 

Explain why these methods work. For Thales’ circle method you can use an unmarked 
rectangular sheet of paper and pencil (no paper 
folding though). 

10. Rays PT1 and PT2 are tangent to the circle. Prove 
that line segments PT1 and PT2 are congruent.  

  

T1 

T2 

P C 

https://www.geogebra.org/m/mrGDmPKt
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Theorems about angles formed by chords, secants and tangents.  

Prove the following circle theorems (Hints are provided in the GGB book: 

https://www.geogebra.org/m/gku3fgmx ): 

11. Angle of two chords: 

If two chords intersect, then the measure of any one of the vertical angles they form is equal to 

half the sum of the measures of the two arcs intercepted by the two vertical angles. 

12. Angle of two secants: 

If two secants intersect outside a circle, the measure of the acute angle formed is half the 

difference of the measures of the intercepted arcs. 

13. Angle of chord and tangent: 

The measure of an angle formed when a chord intersects a tangent line at the point of tangency 

is half the measure of the arc intercepted by the chord and the tangent line. 

14. Angle of secant and tangent: 

If a secant and tangent lines intersect outside a circle, the measure of the angle formed is half 

the difference of the measure of the larger intercepted arc and the smaller intercepted arc. 

15. Angle of two tangents: 

If two tangent lines intersect outside a circle, the measure of the angle formed is half the 

difference of the measure of the larger intercepted arc and the smaller intercepted arc. 

16. Angles in cyclic quadrilateral. Cyclic quadrilateral is a quadrilateral with all vertices on a single 

circle. What can you say about the opposite angles in a cyclic quadrilateral? Prove your 

conclusion. 

 

Non-Euclidean Geometries 

17. Discuss what non-euclidean geometries are and how they differ from each other. 

18. What is meant by elliptic, parabolic, and hyperbolic geometries? 

19. Define (describe) Saccheri quadrilateral.  

a. What can you say about the summit angles in absolute geometry?  

b. What can you say about the summit angles in Euclidean geometry? What kind or 

quadrilateral is a Saccheri quadrilateral in Euclidean geometry? 

c. Prove that Sachheri quadrilateral is a rectangle and point to the part of the proof where 

you refer to the fifth postulate. 

20. Fill in the following table showing analogies between Euclidean and Spherical geometries. 

 Euclidean Geometry Spherical Geometry 

Shortest distance between two 
points 

  

Infinite extension of a line segment    

https://www.geogebra.org/m/gku3fgmx
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Intersecting lines intersect at how 
many points? 

  

Least sided polygon   

Conjecture about vertical angles   

Interior angle sum in a triangle   

 


