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Answers must be written inside the adjacent answer boxes.  All answers must be written in exact, reduced, simplified, and rationalized form.  All 
decimals and mixed numbers must be written as improper fractions.  No calculators, books, or other aides may be used. 
 

 

1. Two-dimensional planets Zurg, Zirg, and Zarg are arranged in the solar system, as shown 
in the figure to the right.  If the ratio of the planets’ diameters are 1:6:12 respectively, and 
arc ACB of planet Zarg is 3π, find the sum of the circumferences of planets Zurg, Zirg,
and Zarg. (1 point) 

 

 

2. Jim wants to wrap a rectangular box that contains a model rocket.  He uses exactly 90 square inches of wrapping paper. If the       
length is twice the width and the width equals the height, then find the volume of the box (in cubic inches). (1 point) 

 

3. Planets Nowt and Sonimenid have two-dimensional orbits, described by the equations  and , 
respectively.  How many more units does planet Sonimenid travel than planet Nowt in one orbit? (1 point) 

1296yx 22 =+ 4225yx 22 =+  

4. The four vertices of a rectangle coincide with four of the vertices of a regular hexagon.  If each side of the regular hexagon is 2, 
find the area of the rectangle. (1 point) 

 

5. A triangle and a trapezoid have the same altitude and are equal in area.  If the median of the trapezoid is 24 inches long, find the 
length of the triangle’s base (in inches). (2 points) 

 

6. Find the area of trapezoid ABCD if , , BC = 4, and AD = 5. (2 points) o45A =∠ o30D =∠  

7. Spaceship Grissom IV has a cylindrical solid rocket booster with a diameter of 20 feet and a height of 300 feet.  In order to 
obtain better performance at liftoff, the solid rocket booster is melted down into the shape of a cone, which can hold the same 
amount of fuel.  How tall (in feet) is the newly formed conical solid rocket booster, if it has a radius of 10 feet? (2 points) 

 

8. A cone is formed by rotating the region described by y ≥ 2x + 1, x  0, and  y ≥ ≤  7 about the y- axis.  What is the volume of 
this figure? (2 points) 

 

9. An astronomer wishes to create an asterism from five stars (Aerosidan, Belarin, 
Camidir, Dotelian, and Etolias).  The astronomer wishes to begin the asterism at 
Aerosidan, continue to Belarin, then to Camidir, on to Dotelian, then to Etolias, 
and finally back to Aerosidan (as illustrated in the figure).  The distances 
between each successive star in the asterism are all the same.  Find the measure 
of the angle inside the asterism with vertex at Aerosidan. (3 points) 

 

10. Circle O is inscribed in right triangle ACB with hypotenuse AB.  If AC = 3, BC = 4, and OB  intersects circle O at P, find the 
length of BP . (3 points) 

 

11. In square ABCD, a right triangle (∆AFB) with hypotenuse AB is drawn, with its right angle inside the square.  If AF = 6 and 
BF = 8, then what is the distance from the intersections of the square’s diagonals to point F? (3 points) 

 

12. Given the following figure where AC = 4 and BC = 2. AC , CB , and AB  are diameters of 
their respective circles, and ABDC ⊥ , find the area of DEG∆ . (4 points) 
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