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Category 3     
Number Theory     
Meet #1 - October, 2017   
       
 
1)  Find the sum of all composite numbers between  37  and  47. 
 
 
 
 
 
 
2)  What is the smallest number that is divisible by five different prime  
     numbers? 
 
 
 
 
 

 
 
3)     is divisible by 3. 
 
 
   has an odd number of factors. 
 
 
   is divisible by 4. 
 
      What is the sum of all possible values of               between  1  and  1000 ? 
 
               
              
              
      
      
          
      
      
     
 
 

Answers 

1) 

2) 

3) 



Solutions to Category 3 
Number Theory 
Meet #1 - October, 2017 

1) The composites between  37  and  47  are  38, 39, 40,
42, 44, 45,  and  46.  The only primes in that range are  Answers 
41  and  43.  The sum of the composites is
38 + 39 + 40 + 42 + 44 + 45 + 46  =  294. 1) 294

2) 2  x  3  x  5  x  7  x  11  =  2310. 2) 2310

3) Whole numbers with an odd number of factors are 3) 1980
perfect squares.  Those between  1  and  1000  that are also
divisible by  4  and  3  (multiples of  12)  are the following:

 36  =  4 x 9 
 144  =  4 x 4 x 9 
 324  =  4 x 9 x 9 
 576  =  8 x 8 x 9 
 900  =  4 x 9 x 25 

 36 + 144 + 324 + 576 + 900  =  1980 



Category 3 
Number Theory 
Meet #1 - October, 2015 

1) Find the sum of all composite numbers
between  47  and  59.

2) If  A, B, and C  are prime numbers, and  A > B > C,  then how many
different factors does the product  ABC  have?

3) A two-digit whole number is divisible by  E  and its units digit (the
number in the ones place) is also  E.  The two digits are different.  What is
the largest possible value of  E ?

  October 31, 1941 - Mount Rushmore National  
Memorial was completed after 14 years of work. The  
memorial contains 60-foot-tall sculptures of the  
heads of Presidents George Washington, Thomas  
Jefferson, Abraham Lincoln and Theodore Roosevelt 
- representing America's founding, political
philosophy, preservation, and expansion and
conservation.

Answers 

1) 

2) 

3)



Solutions to Category 3 
Number Theory 
Meet #1 - October, 2015 

1) Composite numbers, unlike prime numbers, have
at least three factors.  Answers 
48 + 49 + 50 + 51 + 52 + 54 + 55 + 56 + 57 + 58  =  530.

1) 530
2) Select any three prime numbers - A, B, and C - multiple

them, and the product will have eight factors: 2) 8
1, A, B, C, AB, AC, BC, and ABC.

3) 8
3) The two-digit numbers where the two digits are different

and the number is divisible by its units digit are:
12, 15, 21, 24, 25, 31, 32, 35, 36, 41, 42, 45, 48, 51, 52, 61, 62, 63, 64, 65, 71, 72,
75, 81, 82, 84, 85, 91, 93, 95, and 96.
Therefore, the largest possible value of  E  comes compliments of the number
48  and is therefore  8.





1)

2)

3)

Answers

Category 3
Number Theory
Meet #1 - October, 2013

1) What is the only whole number between  280  and  290  that is
divisible by both  4  and  9 ?

2) Two of the four prime factors of  17,017  are  13  and  17.  What is
the larger of the other two prime factors ?

3)  
         is a multiple of  9.

> 1000.

         is divisible by both  5  and  7.

         is not divisible by  2.

         <  2000.

       What is the value of         ?

www.imlem.org



Solutions to Category 3
Number Theory
Meet #1 - October, 2013

Answers             1)  Since  4  and  9  are relatively prime, their product is 
  their LCM.  We need to look at multiples of 36 that

1)   288   lie near  280.  A bit of guessing and checking yields  
  (36)(8) = 288.

2)    11   

3)   1575

2)  First, divide  17,017  by the product of  13  and  17.  Then factor the 
     resulting quotient by using divisibility rules:
     (13)(17) = 221.   

17,017 / 221 = 77.   
77 = (7)(11).  
The larger of the two factors of 77 is  11.

3)  We are looking for an odd multiple of  (5)(7)(9)  that lies between  
     1000  and  2000.

(5)(7)(9) = 315.
The multiples of  315  that lie between  1000 and  2000  are

4(315) = 1260,
5(315) = 1575,  and
6(315) = 1890.

     The only odd multiple is  1575.

www.imlem.org



Meet #1       October 2011 
 

www.imlem.org 
 

Category 3 – Number Theory 

 

1. What is the smallest natural number which is divisible by              ?  

 

 

 

2. What is the smallest  -digit number that is a multiple of   ? 

 

 

 

3. What is the sum of all factors of the number      ? (including 1 and itself).  

 

  

Answers 

1. _______________ 

 

2. _______________ 

 

3. _______________ 



Meet #1       October 2011 
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 Solutions to Category 3 – Number Theory 

 

 

 

1. In order to be divisible by   and  , a number has to be a multiple of        . 

Adding the requirements for   and  , we have to multiply by       , so we 

get          .  We don’t have to worry about the 6, as any multiple of    

is sure to be a multiple of  . 

 

2. The answer is one of the numbers in the range                . 

In order to be divisible by   , our number has be divisible by both   and  , so 

we’re looking for an even number with a sum of digits that divides by  , and 

the smallest such number possible is              . 

 

3.                                        

                   

The sum of factors then is: 

                                         

                

 

 

 

 

Answers 

1.     

2.       

3.      

4.  
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Category 3 - Number Theory 

Meet #1, October 2009 

 

 

1. What is the positive difference between the sum of the 6 largest primes that are less 

than 20 and the sum of the 3 smallest composites that are greater than 30? 

 

2.  The number 1𝑋38𝑋 is divisible by 12 when 𝑋 = 𝐴, and by 9 when 𝑋 = 𝐵.  

What is the value of A+B? 

 

3.   If 𝑆66  represents the sum of all the factors of the number 66 and 𝑆70  represents the 

sum of all the factors of the number 70, then find the value of 𝑆70 − 𝑆66 . 

 

 

 

 

 

 

 

 

 

   

 

 

 

Answers 

  1.  _______________ 

  2.  _______________ 

  3.  _______________ 
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Solutions to Category 3 - Number Theory 

Meet #1, October 2009 

 

 

 

 

1. The first primes are 2, 3, 5, 7, 11, 13, 17, 19,… so the sum of the 6 largest under 20 is 

5 + 7 + 11 + 13 + 17 + 19 = 72. 

The first composites greater than 30 are 32, 33, 34 and their sum is 99. 

The positive difference is 99 − 72 = 27. 

 

2. 1𝐴38𝐴 has to be divisible by 12 and so both by 3 and by 4. 

Divisibility by 3 means that the sum of digits (2 ∙ 𝐴 + 12) is a multiple of 3, which 

means A can be one of the digits [0, 3, 6, 9].  Divisibility by 4 means that the number 

8A has to be divisible by 4, so A can be one of the digits [0, 4, 8].  The only digit to 

match both criteria is 𝐴 = 0.   

1𝐵38𝐵 is divisible by 9, so its sum of digits has to be divisible by 9. That means that 

(2 ∙ 𝐵 + 12) is a multiple of 9, and the only possible value for the digit B is 3. 

Therefore 𝐴 + 𝐵 = 0 + 3 = 3. 

 

3. 𝑆66 = 1 + 2 + 3 + 6 + 11 + 22 + 33 + 66 = 144 

𝑆70 = 1 + 2 + 5 + 7 + 10 + 14 + 35 + 70 = 144 

𝑆70 − 𝑆66 = 0 

 

 

 

Answers 

  1.   27 

  2.   3 

  3.   0 
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Category 3 
Number Theory 
Meet #1, October 2007 
 
1.  Billy says the divisibility rule for 60 is that you check and see if the number is 
divisible by 6 and 10.  Sally says that he is wrong(and Sally is correct).  Sally says that 
the best way to check if a number is divisible by 60 is to see if it is divisible by X, Y, 
and Z with X, Y, and Z all greater than 1.  What is the minimum value of Y·(X+Z)? 
 
 
 
 
 
 
 
2.  If P represents the sum of the prime numbers between 40 and 60, and C represents 
the sum of the odd composite numbers between 40 and 60, what is the positive 
difference between P and C? 
 
 
 
 
 
 
 
 
3.  How many factors of 432 are the squares of positive integers? 
 
 
 
 
 
 
 
 

Answers 
  1.  _______________ 
  2.  _______________ 
  3.  _______________ 
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Solutions to Category 3 
Number Theory 
Meet #1, October 2007 
 

1.  Billy is wrong because numbers like 30 are divisible by 6 and 
10, but not by 60.  Since 60 is equal to 3 � 4 � 5 and 3, 4, and 5 are 
relatively prime, any number divisible by 60 must be divisible by 3, 
4, and 5.  Therefore X, Y, and Z are equal to 3, 4, and 5 in some 
order.  Checking the three possible combinations we can find that 
the minimum value of Y·(X+Z) is then 3(4 + 5) = 3(9) = 27. 
 
2.   
  P =  41 + 43 + 47 + 53 + 59 = 243 
  C = 45 + 49 + 51 + 55 + 57 = 257 
 
  C – P = 257 – 243 = 14  
 

3.  You could list out all the factors and pick out the squares : 

  1, 2, 3, 4, 6, 8, 9, 12, 16, 18, 24, 27, 36, 48, 54, 72, 108, 144, 216, 432 

 

 So there are 6 factors of 432 that are perfect squares. 

  **For a more elegant solution** 

You could look at the ways a perfect square might be made from 
factors by looking at the prime factorization.(*note : prime 
factorization is not necessary for this problem as shown first, this is 
just an alternate solution) 

   432 = 24 x 33  

Since square numbers have an even number of the same factors 
multiplied together, a perfect square factor of 432 could be divisible 
by 20, 22, or 24.  It could also be divisible by 30 or 32.  That gives us 
3 choices for divisibility by two and 2 choices for divisibility by 
three.  That gives us a total of 3x2 = 6  square factors of 432.  

 

Answers 
 
1.  27 
 
2.  14 
 
3.  6  




