
Study guide: Centers of a triangle, Triangle Similarity, Quadrilaterals 

(June 12) 

Centers of a Triangle (pp. 397-401) 

 

1. Imagine an obtuse triangle. What can you say about the position of the Orthocenter, 

Centroid, Circumcenter and Incenter? Can you answer the question just by sketching the 

triangle. 

 

2. Explain the position of the orthocenter of a right triangle. 

 

3. Describe how to find the Circumcenter of a triangle and briefly explain why your 

construction works. 

 

4. Describe how to find the Incenter of a triangle and briefly explain why your construction 

works. 

 

5. Draw a triangle ABC. Construct its Circumcircle and Incircle. 

 

6. Circumcenter, Centroid and Orthocenter of any triangle form  a certain object. Describe 

it. 

 

7. Describe a triangle for which the above described object includes also the incenter. 

 

Triangle Similarity (pp. 307-…) 

 

8. When are two figures similar?  

 Describe the concept on an intuitive level. 

 Describe the concept mathematically. 

 

9. When are two triangles similar? Use triangle vocabulary. 

 

10. How are SAS and SSS congruence theorems different from SAS and SSS similarity 

theorems? (You don’t need to state the theorems, just point to the differences). 

 

11. Why there is “officially” no ASA or AAS similarity theorem? (Despite the fact that if there 

were one, it would be valid.) 

 

12. What can you say about the midsegment of a triangle? Prove your conjecture(s). 

 

13. Identify pairs of similar triangles in the following pictures. Show why they are similar 

and find the missing numbers. Pictures are NOT to scale therefore measuring sides and angles may not 

work. If an answer is not a whole number, express it as a fraction or leave it in a radical form. 



  

 More problems like these: #1-12, pg. 314 

  

Right Triangle Theorems 

  

14. Prove “Euclid’s” theorems about the right triangle (one theorem is about the height, two 

theorems are about legs of the right triangle). 

 

15. Use “Euclid’s” theorems to prove the Pythagorean 

Theorem. 

 
16. Find the missing numbers. Pictures are NOT to scale therefore 

measuring sides and angles may not work. If an answer is not a whole 
number, express it as a fraction or leave it in a radical form. 

 

17. Similar triangles can be used to calculate inaccessible dimensions of real objects, such 

as the height of a tree or width of a river. The document “Applications of triangle 

similarity” on my website shows 3 methods of finding the height of a tree and two 

methods of finding the width of a river. Observe the pictures, briefly describe the 

method and find the missing dimensions. Label the triangles and show why your 

calculations work. 

  

Quadrilaterals 

  
18. Use GeoGebra to construct the following quadrilaterals. Make sure your construction 

is not under- or overconstrained.  

a. Kite, Trapezoid, Rhombus, Rectangle, Square, Parallelogram 

19. Describe the Midsegment Quadrilateral. Discuss and prove the following properties: 

a. The “shape” of the midsegment quadrilateral. 

b. Its perimeter. 

20. Find the sum of the measures of all interior angles of a quadrilateral 

 

 

Properties of Quadrilaterals. You should be able to state and justify all properties we 

talked about in the class. Please refer to your “chart” for the complete list.  

 

When you practice, pick a random box in the chart. If a property does not hold, provide a 

counterexample. If a property holds, prove it. When proving, you may assume that all 

statements to the left of the box you are working on are true. Do not assume that the 

statements above, below or to the right are true. For example: 

 

21. Are the diagonals of a rhombus bisecting each other? Justify your answer. You may 

assume that “all 4 sides are congruent”, “opposite angles are congruent”, “adjacent 

angles are supplementary” but you may not assume that “diagonals are 



perpendicular to each other” nor that “diagonals of a parallelogram are bisecting 

each other”, etc. 

22. Are the diagonals of a kite bisecting each other (or one bisects the other)? (You may 

assume that “2 pairs of adjacent sides are congruent”, and “1 pair of opposite angles 

are congruent”.) 

23. Are the diagonals of a kite perpendicular to each other? (here you may assume 

everything listed in 22 plus “one diagonal bisect the other”). 

24. Randomly select a few boxes and provide a justification in a similar manner. 

25. Knowing the formula for the area of a triangle, justify the area formulas for a: 

a. Trapezoid 

b. Kite 

c. Parallelogram 

26. Areas of figures. You should be able to find the areas of shapes that can be broken 

down into known quadrilaterals and triangles. In the pictures below, do not assume 

that a shape is a trapezoid or square (etc.) just because it looks like one. Make sure 

that you have convincing arguments why you are considering the given shape a 

trapezoid or square (etc.)  

(Bold lines indicate line segments to which the measures refer. “Double arrow” 

indicates parallel sides.) 

  

 

 

 

Hierarchy of Quadrilaterals. You should be able to generate the hierarchy and use it 

to answer the following questions: 

27. Does the area formula for a kite work for a rhombus? (Alternative wording: can you 

use the formula   
    

 
 (where d1 and d2 are the lengths of diagonals) to calculate 

the area of a rhombus? 

28. A student says: “The formula for the area of a rectangle is just a special case of the 

formula for the area of a trapezoid.” . Is the student right? Explain. 

29. We know that the diagonals of a kite are perpendicular to each other. Knowing this, 

can we say anything about the diagonals of a square? 


