                                                                                                            Name: ____________


Lab 4
Factors and multiples

Equipment: Plastic cubes

1. In Blockland city, all houses have rectangular or square floor plans and are one story high.
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If we are given 6 blocks, there are two distinct floor plans (see below) if we do not consider the orientations (i.e. 2×3 is considered to be the same as 3×2).



Using blocks to actually construct models, list all different 1-story houses that can be made from

2 blocks: __________  3 blocks: __________  4 blocks: ___________

5 blocks: __________  7 blocks: __________  8 blocks: ___________

9 blocks: ___________________ 10 blocks: _____________________
12 blocks: __________________  24 blocks: ________________________________
b) Which of the numbers in the previous problem have only one model?

____________________________________________________

c) The above numbers are called prime numbers and you have just seen the first few. Notice that there is also only one model for a 1-block house, but 1 is not called a prime for special reasons. The numbers that allow for more than one model are called composite numbers.

2. Suppose that one-day aliens abducted you and when you were brought back to their planet, you were assigned to teach elementary math. In the alien system, there are only multiplication and division. They don’t count and the number three (not the symbol) is considered to be a sign of bad luck (thirteen and twenty-three etc. are okay) so they would avoid it at all cost. The list of their numbers is therefore 0, 1, 2, 4, 5, 6, 7, 8, ……. 




a) According to the alien system, 6 is a prime because they don’t use the unlucky number three. List the first ten “alien primes” (i.e. the numbers that are considered to be prime to the aliens.) starting from 2.

_________________________________________________________________



b) If the aliens can factorize a whole number n, do you think that we can also factorize it? ____________


c) If a whole number n (>3) is a prime number to us, do you think that it will be a prime to the aliens? Why?
__________________________________________________________________

__________________________________________________________________



d) Is 12 an “alien prime”? ________ If not, please write it as an increasing product of “alien primes”. ________________. Is there only one way to do so? ___________


e) Is 30 an “alien prime”? ________ If not, please write it as an increasing product of “alien primes”. ________________. Is there only one way to do so? ___________


f) Do you think that the aliens have the Unique Factorization Theorem (i.e. every whole number bigger than 1 can be written as a non-decreasing product of primes in a unique way) like we do? _____ . If not, please give four numbers that the aliens can factorize each in more than one way to a non-decreasing product of (alien) primes. Include at least two different factorizations for each example you picked.

(i)   ____30____  = ____5 × 6______ = ____2 × 15____

(ii)  ___________  = ______________ = ______________

(iii) ___________  = ______________ = ______________

(iv) ___________  = ______________ = ______________

3. By now you should have seen several interesting properties about prime numbers. They are basic elements in the family of whole numbers because none of them can be decomposed (factorized) into a product two smaller numbers. They are also building blocks for the family because many large numbers are products of (smaller) prime numbers in a unique way. You may wonder whether there is a largest prime number. 

Let us start the exploration this way. 

a) If p is a prime number, will p + 1 be always a prime number? ___________


b) If p is a prime number, will p + 2 be always a prime number? ___________



c) Find a prime number p bigger than 100 so that p + 2 is also prime. _____________


So, we cannot always get a larger prime number by adding something to a prime number. We need a smarter way. Let’s try the following.

d) Is 2×3 + 1 prime ? _____________________

e) Is 2×3×5 + 1 prime? _____________________


f) Is 2×3×5×7 + 1 prime? ______________________


g) Is 2×3×5×7×11 + 1 prime? ____________________

     If not, factorize it into prime factors. ___________________________________


     Do you get a prime number larger than 11?  ______________________

h) Is there a largest prime number? ____________.

4. The Goldbach’s conjecture says that any even number greater than or equal to 2 can be written as the sum of 2 primes (may be in several ways). Check the correctness of this famous conjecture for even numbers from 4 to 40.

  4 = __________  + _________

  6 = __________  + _________

  8 = __________  + _________

10 = __________  + _________

12 = __________  + _________

14 = __________  + _________

16 = __________  + _________

18 = __________  + _________

20 = __________  + _________

22 = __________  + _________

24 = __________  + _________

26 = __________  + _________

28 = __________  + _________

30 = __________  + _________

32 = __________  + _________

34 = __________  + _________

36 = __________  + _________

38 = __________  + _________

40 = __________  + _________

5. GCF of 3 numbers.
    The Euclidean Algorithm can be used to find the GCF of 3 (or even more) numbers. The technique is to subtract the smallest number from the other two larger numbers until they are all equal. That final value is the GCF of the three original numbers.

          GCF(15, 36, 42) = GCF(15, 36 – 15, 42 – 15)
                                     

                                   = GCF(15,          ,           )

                                   = GCF(             

                                   = GCF(

                                   =

                                   =

                                   =

6. Another method to find the LCM of 3 or more numbers is shown in your textbook.
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Use this method to find the LCM(21, 24, 63, 70)
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[image: image3.jpg]8. Another method of finding the LCM of two or more num-
bers is shown. Find the LCM(27, 36, 45, 60).

227 36 45 60 Divide all even numbers by 2. If not
227 18 45 30 divisible by 2, bring down. Repeat
3 27 9 45 1|5 untilnone are divisible by 2.

3 15 5§ Proceed to the next prime number
3 5 5 and repeat the process.

5 1 Continue until the last row is all 1s.
LCM = 22-3%-5 (see the left column)
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