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Problem 1. 

An ultraprime is a prime number all of whose (base-10) digits are prime numbers, and such that 
each of the integers obtained by rearranging its digits is also a prime number. Find the number of 
ultraprimes less than 1000.          
         Answer: ____________ 

Problem 2. 

In a mathematical competition, a contestant can score 5, 4, 3, 2, 1, or 0 points for each problem. 
Find the number of ways a contestant can score a total of 30 points for 7 problems. 

 

         Answer: ____________ 

Problem 3. 

Find the total area enclosed by the graph of |3𝑥 + y| + |𝑥 – 2y| = 14.     

         Answer: ____________ 



Problem 4. 

Rods 1 meter in length are used to build a rigid cubic framework. Twelve rods are needed to 
build a cube of side 1 meter. By fitting together eight of these unit cubes, a cubic framework can 
be constructed that has side 2 meters. By using 27 of the unit cubes, a cubic framework can be 
constructed that has side 3 meters.  Each time the unit cubes are combined, there are duplicate 
rods along the edges where the cubes fit together. The duplicates may be removed (leaving one 
rod where there were previously two) and re-used elsewhere.  What is the minimum necessary 
side length of the cubic structure such that the total length of all the rods used would stretch the 
384,000 km from the Earth to the Moon? 

        Answer: ____________ 

Problem 5. 

Suppose   𝑥2 + 𝑦2 = 14𝑥 + 6𝑦 + 6. What is the maximum value of 3𝑥 + 4y? 

 

        Answer: ____________ 

Problem 6. 

In triangle ABC, AB = 3, BC = 4, and AC = 6. D is the intersection of the angle bisector of A 
with BC, E is the intersection of the angle bisector of B with AC, and F is the intersection of the 
angle bisector of C with AB. Find the ratio of the area of triangle DEF to the area of triangle 
ABC. 

         Answer: ____________ 

Problem 7. 

How many integers between 1,000,000 and 10,000,000 have digits which do not decrease in 
order from left to right? (1234567 and 1122599 would be such integers, but 1204567 and 
1122595 would not). 

        Answer: ____________ 

Problem 8. 

The function 𝑓(𝑥) has the properties that (𝑖)  𝑓 � 𝑥
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         Answer: ____________ 


