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Using the Ruler, Protractor, and Compass to 

Solve the Hardest Geometry Problems on the 

2016 AMC 8 

 Henry Wan, Ph.D. 

 

The AMC 8 is a 25-question, 40-minute, multiple choice examination in middle school 

mathematics designed to promote the development and enhancement of problem solving skills. 

The problems generally increase in difficulty as the exam progresses. Usually the last 5 problems 

are the hardest ones.  

Among the final 5 problems on the 2016 AMC 8 contest, there are 3 geometry 

problems: Problems 22, 23, and 25. When solving these difficult geometry problems, in 

addition to using the regular geometry approaches (plane geometry and coordinate geometry), 

we can also use a ruler, protractor, and compass, as well as graph papers to easily and 

quickly find answers to these problems. All of my students have systematically learned all 

unique strategies, skills, and techniques, which are also described in my article titled "Using the 

Ruler, Protractor, and Compass to Solve Geometry Problems on the AMC 8 and 

MathCounts." My students have used these techniques to get the 3 hardest geometry problems 

correct and benefit greatly by receiving top scores on the AMC 8. 

 

2016 AMC 8 Problem 22 

Rectangle      below is a     rectangle with         . What is the area of the "bat 

wings" (shaded area)?  
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Solution 1: Using a Ruler and Partitions 

Using 5-cm grid paper, draw a 3 by 4 grid of 5-cm squares. Then, make the "bat wings" on the 

grid as shown in the following: 
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Or draw a 3 by 4 grid in the given figure in the original test booklet, as demonstrated below.  

 

It is easy to see that      has base 1 and height 1, and      has base 3 and height 3. Also, 

both      and      have base 1 and height 4. Subtracting the areas of these 4 triangles from 

the     rectangle gets the area of the shaded region: 
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Solution 2: Using a Ruler Only 

 

Using a ruler to measure the length of the rectangle (in millimeters) in the diagram given in the 

original test booklet, as shown above, gets: 60. It means that    mm on the drawing represents 3 

units in actual length, and thus the scale factor is: 

  

 
     

Using the ruler to measure the base    and the height    (in centimeters) of     , we have 

                 

So the actual sizes of    and    are, respectively,  

   
    

  
    

    

  
  

Thus, the area of the shaded region is double the area of     : 

  
     

 
       

    

  
 
    

  
         

Therefore, (C) is the correct answer. 
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Notes: If we use 5-cm grid paper to draw a     rectangle and the "bat wings," which gives a 

large scale factor, then we can get a more accurate result. 

 

2016 AMC 8 Problem 23 

Two congruent circles centered at points   and   each pass through the other circle's center. The 

line containing both   and   is extended to intersect the circles at points   and    The circles 

intersect at two points, one of which is  . What is the degree measure of     ?  

 

Solution: Based on Geometric Construction 

 

Step 1:  Use a compass and ruler to make a figure as demonstrated above, in which two 

circles have a radius of 5 cm. 

Step 2:  Use a protractor to measure angle      which gets: 

           

So the answer is (C). 
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2016 AMC 8 Problem 25 

A semicircle is inscribed in an isosceles triangle with base 16 and height 15 so that the diameter 

of the semicircle is contained in the base of the triangle as shown. What is the radius of the 

semicircle?  

 

 

Solution 1: Using a Ruler 
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Using a ruler to measure the base of the triangle and the diameter of the semicircle (in 

millimeters) in the diagram above, gives: 65.5 and 58, respectively. It means that      mm on the 

drawing represents 16 units in actual length. In ratio format this will be written as: 

    

  
 

  
 
 
  

which gives the actual size of  :  

  
   

  
 

    
      

   

  
  

Therefore, (B) is the correct answer. 

 

Solution 2: Estimation 

Since the radius of the semicircle must be less than 8, one half of the base of the isosceles 

triangle, we have to eliminate (C), (D), and (E), and only need to consider (A) and (B). 

The parent triangle     has sides 8, 15, and 17. All of them are whole numbers. Recall that the 

altitude to the hypotenuse of a right triangle forms two triangles that are similar to each other and 

to the original triangle.  So      is similar to     , and the hypotenuse of      is the same 

as the base of     . Thus, all sides of      must be rations (rational numbers). Notice that the 

choice (A)  is an irrational number, leaving (B) as the only answer choice.     
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