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Problem Sets

Based on your understanding of the "Primes & Greatest Common Divisors" topics discussed in Lecture 2, answer the following questions.
1) According to the definition of primes, which of the following statements is true regarding the integers 11 and 15? 
A) Both are prime integers. 
B) Both are composite integers. 
C) 11 is prime because its only positive factors are 1 and 11, whereas 15 is composite because it is divisible by 3.  
D) 15 is prime because it is an odd number, and 11 is composite. 
2) According to the Fundamental Theorem of Arithmetic, what is true about every integer greater than 1? 

A) It is always a prime number. 
B) It can be written uniquely as a prime or as the product of two or more primes.  
C) It has exactly two positive factors. 
D) It is a Mersenne prime. 
3) Based on the Fundamental Theorem of Arithmetic, what is the correct prime factorization of 150? 

A)  
B)  
C)  
D) 
4) When using trial division to determine if the integer 149 is prime, which complete set of primes must you check for divisibility?

A) 2, 3, 5, 7, and 11  
B) 2, 3, 5, 7, 11, and 13 
C) Only 2 and 3 
D) All primes up to 149 
5) What is the Sieve of Eratosthenes primarily used for?

A) Factoring large cryptographic keys. 
B) Finding all primes not exceeding a specified positive integer. 
C) Finding the greatest common divisor of two numbers.
D) Solving linear congruences. 
6) What does Theorem 3 state regarding the quantity of prime numbers? 

A) There are exactly as many primes as composite numbers. 
B) Every even number is the sum of two primes. 
C) The number of primes is limited by the largest Mersenne prime. 
D) There are infinitely many primes.  
7) A Mersenne prime is a prime number that takes which of the following special forms? 

A)  
B) , where  is also prime.  
C)  
D)  
8) Which test is highly efficient for determining the primality of large numbers in the form ? 

A) Trial division 
B) The Sieve of Eratosthenes 
C) The Lucas–Lehmer test  
D) The Greatest Common Divisor test 
9) What is the greatest common divisor of 30 and 45, denoted as ? 

A) 5 
B) 10 
C) 15  
D) 90 
10) If two integers have the greatest common divisor of 1, what are they called? 

A) Pairwise composite 
B) Relatively prime  
C) Mersenne primes 
D) Congruent moduli 
11) Which of the following sets of integers are pairwise relatively prime? 

A) 8, 15, and 49  
B) 9, 15, and 24 
C) 10, 20, and 30 
D) 12, 14, and 21 
12) Let  and . What is  based on their prime factorizations? 

A)  
B)   
C)  
D)  

13) Using the prime factorizations  and , what is ? 

A)  
B)  
C)   
D)  


14) According to Theorem 5, how are the greatest common divisor and least common multiple of two positive integers  and  related? 

A)  
B)  
C)  
D)   
15) If , what allows us to validly conclude that ? 

A) Dividing congruences by an integer is always valid. 
B) The fact that , making 4 relatively prime to the modulus.  
C) 7 is larger than 4. 
D) 4 is an even number. 




2

image1.png




