
Math 125   Homework                                                        Name:___________________

Section  5.1A

1. Using the Chapter 5 e Manipulative activity Sieve of Eratosthenes on textbook Web 
     site, find all primes less than 100.

2. Find a factor tree for each of the following numbers.


a. 36

    



b. 54




c. 102





d. 1000

3. A factor tree is not the only way to find the prime factorization of a composite number. Another method is to divide the number first by 2 as many times as possible, then by 3, then by 5, and so on, until all possible divisions of prime numbers have been performed. For example, to find the prime factorization of 108, you might organize your work as follows to conclude that 108 = 2( × 3(
Use this method to find the prime factorization of the following numbers.

a. 216




b.2940

c. 825




d. 198,198

4. Determine which of the following are true. If true, illustrate it with a rectangular array. If false, explain.  (2 | 4 means 2 divides 4)

a. 3(9 




b. 12(6


c. 3 is a divisor of 21.


d. 6 is a factor of 3


e. 4 is a factor of 16.


f. 0(5


g. 11(11



h. 48 is a multiple of 16

5. If 21 divides m, what else must divide m?

6. a. Show that 8(123,152 using the test for divisibility by 8.

b. Show that 8(123,152 by finding x such that 8x = 123,152.  

c. Is the x that you found in part (b) a divisor of 123,152? Prove it.

7. Which of the following are multiples of 3? Of 4? Of 9?


a. 123,452



b. 1,114,5000

8. Use the test of divisibility by 11 to determine which of the following numbers are divisible by 11.


a. 2838



b.71,992

c. 172,425

9. A test for divisibility by 7 is illustrated as follows. Does 7 divide 17,276?


Test:


17276           delete the digit 6, and then



        -      12              subtract  2 × 6 from 1727




1715             delete the digit 5, and then



        -    10
          subtract  2 × 5 from 171





161                delete the digit 1, and then



        -     2 
           subtract  2 × 1 from 16





14
Since 7(14, we also have 7(17,276. Use this test to see whether the following numbers are divisible by 7.


 a. 8659



b. 46,187


c. 864,197,523

10. True or False? Explain.


a. If a counting number is divisible by 9, it must be divisible by 3.


b. If a counting number is divisible by 3 and 11, it must be divisible by 33.

11. If the variables represent counting numbers, determine whether each of the following is true or false.


a. If x does not divide y and x does not divide z, then x does not divide (y + z)


b. if 2(a and 3(a then 6(a.
12. Decide whether the following are true or false using only divisibility ideas given in this section (do not use long division or a calculator). Give a reason for your answers.


a. 6(80





b. 15(10,000


c. 4(15,000




d. 12(32,304

13. Which of the following numbers are composite? Why?


a. 12


b. 123


c. 1234


d. 12,345

14. To determine if 467 is prime, we must check to see if it is divisible by any numbers other than 1 and itself. List all of the numbers that must be checked as possible factors to see if 467 is prime.

15. a. Write 36 in prime factorization form.

     b. List the divisors of 36.

     c. Write each divisor of 36 in prime factorization form.

     d. What relationship exists between your answers in part (a) and each of your answers in part (c) ?

      e. Let n = 13( × 295. If m divides n, what can you conclude about the prime factorization of m?

19. There is one composite number in this set: 331;  3331;  33,331;  333,331; 
          33,333,331;  333,333,331. Which one is it? (Hint: it has a factor less than 30)

25. The primes 2 and 3 are consecutive whole numbers. Is there another such pair of consecutive primes? Justify your answer.

26. Two primes that differ by 2 are called twin primes. For example 5 and 7, 11 and 13, and 29 and 31 are twin primes. Go online to find a list of all primes less than 200, and then find all twin primes less than 200.

36. The customer said to the cashier. “I have 5 apples at 27 cents each and 2 pounds of potatoes at 78 cents per pound. I also have 3 cantaloupes and 6 lemons, but I don’t remember the price for each.” The cashier said, “That will be 3.52.” The customer said, “You must have made a mistake.” The cashier checked and the customer was correct. How did the customer catch the mistake?

43. How long does this list continue to yield primes?




17  +  2  =  19




19  +  4  =  23




23  +  6  =  29




29  +  8  =  37

45. If p is a prime greater than 5, then the number 111 … 1, consisting of p - 1 ones, is divisible by p. For example, 7(111,111, since 7 × 15,873 = 111,111. Verify the initial sentence for the primes 13 and 17.
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