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July Math Problem Set: Prime Factorization and Divisibility Tricks 

(Grades 4 - 8) 

Note:  

1) The first 10 problems are only for the senior division; they were assigned to 

4th and 5th graders last month.  

2) The second set of 10 problems is for both divisions (Grades 4 – 8). 

Prime Factorization 

1) Give the prime factorization of 70. Is 70 prime or composite? 

 

2) Give the prime factorization of 62. Is 62 prime or composite? 

 

3) Give the prime factorization of 31. Is 31 prime or composite? 

 

4) What is the sum of the first 5 positive prime numbers, assuming 1 is neither 
prime nor composite? * 

 

5) What is the sum of the first 5 composite numbers, assuming 1 is neither 
prime nor composite? * 

 

6) What is the first number whose prime factorization includes the first 5 
prime numbers? 

 

7) John has two kids, Joe and Jimmy. The age of each is a prime number and 
the sum of their ages is 40. How old is John? 
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8) List every even prime number. 

 

9) How many prime numbers are square, assuming 1 is neither prime nor 
composite? 

 

10) Give the number whose prime factorization is           

 

Divisibility Tricks 

1) How many numbers are divisible by 8, but not divisible by 2? 

 

2) Adam picks a number. Bob divides Adam’s number by each number 2-10 
and finds each remainder to be 1. What is the smallest possible value for 
Adam’s number? 
 

Hint: Do not use divisibility tricks on Adam’s number itself. Manipulate his 
number so that it is divisible by all numbers 2-10. 

 

3) There are   pencils in a box. When   is divided by 7, the remainder is 2, 
when   is divided by 5, the remainder is 2, and when   is divided by 3, the 
remainder is 2. What is the smallest possible value of  ? 
 
Hint: Use last question’s hint. 

 

4) Mark picks the number 1313 and says it is not divisible by any number 
between 2 and 11. Is he correct? If not, which numbers are his number 
divisible by? 

 

5) How many five-digit multiples of 11 are there whose digits add up to 30? 
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6) A sequence is made from the two-digit number   by multiplying the first 
digit by 3 and added to the second-digit. What is the lowest value in the 
sequence if the number is divisible by 7? 

 

7) How many positive numbers between 1 and 12, excluding 1 and 12, divide 
(are factors of) 120? 

 

8) Eric multiplies all numbers between -2011 and 2011. He adds a number to 
the product so that the sum is divisible by 8 and 9. How many one-digit 
numbers other than 1 and 0 is the result divisible by? 

 

9) There is a number that leaves a remainder of 9 when divided by 10, leaves 
a remainder of 8 when divided by 9, leaves a remainder of 7 when divided 
by 8 … and leaves a remainder of 1 when divided by 2. What is the smallest 
number that satisfies these conditions? 

 

10) The 5-digit number 12A3B is divisible by both 4 and 9. If A and B are 
different, what is the positive difference between A and B? 
 

*1 is neither prime nor composite. The definition of a prime number is a number 
with only 2 factors, 1 and itself. For the number 1, 1 and itself are the same. It 
doesn’t fit the description of a prime number but it certainly does not have any 
other number as a factor. Mathematicians feel it convenient to rule 1 as neither 
prime nor composite. 


