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A: Find the area of a circle with radius 2𝜋.  

B: Find the height of a triangle with area 12+ 2 and base length 6− 2. 

C: Find the perimeter of a square with diagonal of length 42. 

D: Find the area of a rectangle with perimeter 25, where the length is 4 more than its width. 
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A: Helena rides her Turbo X-3000 bike 7 miles north, 3 miles east, 1 mile south, and then 15 miles west. How 
far in miles is she from where she started? 

B: The sides of a triangle have lengths of 8, 15, and 17. Find the length of the shortest altitude of the triangle. 

C: The sides of a triangle have lengths of 4, 5, and 7. Find the area of the triangle. 

D: A right triangle has area 21 and hypotenuse 85. Find the perimeter of the triangle. 
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A: Let WFRAZE be a regular hexagon, and let Z, L, U be the midpoints of sides FR, AZ, EW, respectively. If 
the area of triangle ZLU is 81, what is the area of hexagon WRAZE? 

B: Amy has a 25 inch by 12 inch rectangular painting. She wants to place a rectangular frame that is 3 inches 
wide around the painting. If the material for the frame costs $1.50 per square inch, how much will the frame 
cost in dollars? 

For parts C and D, refer to the following diagram:  

 
The triangle KIM and rhombus KIRA have equal area. KM has a length of 10 cm.  A, K, M are collinear. 

C: What is the length of KA in cm? 

D: What is the perimeter of figure MIRA in cm? 
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A: Find the sum of the interior angles of a polygon with 63 sides. 

B: Find the value of each interior angle of a regular polygon with 85 sides.  

C: The measure of two complementary angles differ by 40°. Find the measure of the smaller angle in degrees. 

D: The measure of two supplementary angles differ by 20°. Find the measure of the smaller angle in degrees. 
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A: Find the length of a 78° arc of a circle that has radius 10. 

B: Point R is 41 inches from the center, I, of a circle with radius 9 inches. Point K is on the circle such that 
𝑅𝐾 is tangent to the circle. Find the length of 𝑅𝐾. 

C: Triangle JEF is inscribed inside a circle. Given that angle 𝐽 = 72°, and 𝐽𝐹 = 110°, find angle JFE. 

D: ABCDEFGHIJKL is a regular dodecagon. Find angle ADJ. 
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A: The angles of a quadrilateral are 𝑥, 2𝑥 + 4, 39, and 3𝑥 − 19. Find the measure of the largest angle of the 
quadrilateral. 

B: The length of a rectangle is 4 less than 3 times its width. If the perimeter of the rectangle is 64, what is the 
area of the rectangle? 

C: A square is changed into a pentagon by building an equilateral triangle on top of it. By what percent does 
the perimeter increase going from the square to the pentagon? 

D: The base of an isosceles triangle is 6cm long. If the area of the triangle cannot exceed 12cm2, what is the 
maximum perimeter of the triangle in cm? 
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Given that 𝐵𝐴 = 75°, 𝐵𝐴𝐿 = 117°, and 𝐴𝐿𝐸 = 173° in the diagram, find the following:  

A: angle AIL 

B: angle AYL 

C: angle BAE 

D: angle YEL 
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In the figure, the area of triangle EDC is 16 times the area of triangle BFD, where 𝐴𝐵 and 𝐸𝐷 are parallel, 
and 𝐹𝐷 and 𝐶𝐴 are also parallel.  Note that 𝑋𝑌𝑍  denotes the area of polygon 𝑋𝑌𝑍. 

A: Find 𝐶𝐷/𝐷𝐵. 

B: Find [𝐸𝐷𝐶]/[𝐴𝐵𝐶]. 

C: Find ∠𝐷𝐸𝐶/∠𝐵𝐹𝐷. 

D: Find [𝐴𝐸𝐷𝐵]/[𝐸𝐷𝐶]. 
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Circle E has center E and radius 16. Circle D has center D and radius 17. 

A: Find one third of the area of an inscribed equilateral triangle about circle D. 

B: Find the perimeter of a circumscribed equilateral triangle about circle E. 

C: Find the sum of the lengths of a chord in circles E and D if each chord is 8 units from the center of its 
respective circle. 

D: Find the perimeter of a circumscribed regular hexagon about circle E. 
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A: Andrew can eat a pizza that is 8 feet in diameter in 3 days. Given that he eats the same amount of pizza 
each day, how many days will it take Andrew to finish eating 4 pizzas that are 20 feet in diameter? 

B: A rectangle that is 8 cm long and 15 cm wide is inscribed in a circle. What is the area of the region that is 
inside the circle but outside the rectangle in cm2? 

For parts C and D, refer to the following diagram:  

 
 Given that 𝐴𝐿 = 2, 𝐸𝑋 = 2 2, and that 𝐴𝐿 and 𝐸𝑋 are diameters of the respective semicircles shown, 

C: Find the area of inside the semicircle with diameter AL but outside the semicircle with diameter EX. 

D: Find the area of inside the semicircle with diameter EX but outside the semicircle with diameter AL 
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A: Point X is (1, 2) and point Y is (5, 2). How many possible points P are there such that triangle XYP is an 
equilateral triangle? 

B: ALIC is a parallelogram. E is the midpoint of 𝐴𝐶 and M is the midpoint of 𝐼𝐶. 𝐸𝑀 and 𝐿𝐶 meet at J. Find 
𝐶𝐽/𝐽𝐿. 

C: Find the ordered pair for the centroid of a triangle whose vertices are located at (41, -36), (-40, 20), and    
(-16, 25). 

D: Points X and Y are on line AB such that 𝐴𝑋 = 𝑋𝑌 = 𝐵𝑌. If A is (0, 9) and B is (4, 0), what is the slope of 
the line through X and the origin? 
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A: Chords ZA and CH of circle O are perpendicular at X. Given 𝑍𝑋 = 2𝑋𝐴 = 5𝐶𝑋 = 10, find ZH. 

B: Find the radius of a circle that is inscribed in a rhombus that has diagonals of lengths 18 and 80. 

C: A point on a circle inscribed in a square is 1 and 2 units from the two closest sides of the square. Find the 
perimeter of the square. 

D: KWON is a rectangular piece of paper with 𝐾𝑊 = 9 and 𝐾𝑁 = 12. We fold the paper so that W coincides 
with N. When the paper is unfolded, there is a crease.  Find the length of the crease. 
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Find the area of each regular polygon with side length of 4. 

A: Triangle 

B: Quadrilateral 

C: Hexagon 

D: Octagon 
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The diagram above is formed by placing 4 squares together along a single line as shown. Each square has a 
side length that is ½ the side length of the square to its left. The outer perimeter is 46. 

A: Using the diagram above, what is the area of the whole figure? 

B: Using the diagram above, suppose we add a 5th square following the same pattern, placed to the right of 
the smallest square. What is the outer perimeter of the figure including the 5th square? 

For parts C and D, 3 squares are placed together along a single line. However, this time, each square has a 
side length that is 2/3 the side length of square to its left. The outer perimeter is 56. 

C: What is the area of the whole figure? 

D: Suppose we then add a 4th square, placed to the right of the smallest square. What is the outer perimeter of 
the figure including the 4th square? 
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