H.P.   CAS  EXPLORATIONS  
1. Factors

i)List all the factors of 54.
Follow the following steps using your calculator

  Press  CAS                 MATH             INTEGER            FACTOR                                  
NUMBER         ENTER
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This gives 54 as the product of prime factors.  54 = 2 
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ii)  Explain how you could use this product of prime factors to find all the 
     factors of 54

iii) Use your calculator to write the following numbers as the product of prime factors

 a)  81                             b) 150                                         c) 68

iv) List all the factors of 

a)  81                                      b) 150                                               c) 68
v)  A number, n, is written as the product of its prime factors, as shown on the screen below. Find the number, and list all the factors of this number.
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vi) The number, n from part v) is multiplied by 2, it is now 2n, does it have twice as many factors? Show evidence to validate your answer.
vii) To find the  H.C.F. of two numbers we follow the following .

Press  CAS         MATH          INTEGER            GCD            ENTER
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Which gives the H.C.F. of 45 and 60 as 15.
viii) Find the H.C.F of :
  a) 36 and 60                b) 120 and 78            c) 280 and 600

 2. PRIME NUMBER EXPLORATIONS 
Prime numbers have two factors, themselves and 1. Your calculator can identify which numbers are prime.
  Follow the following steps using your calculator

Press   CAS                 MATH          INTEGER                  ISPRIME          
 ENTER THE NUMBER                 ENTER
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If the number is prime,  the screen will show a 1 , this confirms the number is a prime, if the screen shows a 0, the number is composite.
There are many formulas used to find prime numbers, many work for some values but not for others. One such formula is given below 
                             n2 – n + 17
i) Enter this formula into the function applet of your calculator ( use x instead of n) and look down the list on numbers generated by the formula , are they all primes ?

ii) This formula does not always produce prime numbers, which value of n will definitely not produce a prime number? Explain your answer.

Another similar formula is n2 – n +41. This formula generates many primes. 

iii)  Will it always produce a prime number? Explain your answer.

Mersenne Primes are generated by the formula  2p – 1   where p is a prime number.
iv)  Use your calculator to find the first ten  Mersenne Primes.
Fermat Primes are given by 
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v) Use your calculator to find the first six Fermat Primes.

Achilles numbers are numbers where every prime factor of the number squared is also a factor of the number.
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34 is not an Achilles number because 22 = 4 which is not a factor of 34 neither obviously, is 172
vi) Show that 72,108 and 200 are Achilles numbers.

A conjecture is made that:

 There is always a prime number between n2 and (n+1)2.

Use your calculator to investigate this conjecture.

(Hint: use the MATH aplet in CAS mode to search the Integer function)

vii) Write about your investigation.
3. PERFECT AND NEARLY PERFECT NUMBERS
Proper divisors for a number are all the factors other than itself. For example the proper divisors for 8 are 1, 2 and 4 (you don’t count 8). 

 Your calculator will help you find all the Proper divisors for a number. Follow the steps below.

 CAS                MATH                  INTEGER                     DIVIS              ENTER THE NUMBER           ENTER
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i) Complete column 2 in the table below by summing all the proper divisors of each number.

	Column 1
	Column 2
	Column 3

	number
	Sum of all the Proper divisors
	

	2
	1
	

	3
	1
	

	4
	3
	

	5
	1
	

	6
	6
	

	7
	1
	

	8
	
	

	9
	4
	

	10
	
	

	11
	1
	

	12
	16 
	

	13
	1
	

	14
	
	

	15
	
	

	16
	
	

	17
	1
	

	18
	
	

	19
	 
	

	20
	
	

	21
	11
	

	22
	
	

	23
	1
	

	24
	
	

	25
	16
	

	26
	16
	

	27
	
	

	28
	
	

	29
	
	


           ii) A perfect number is one where the sum of all its proper divisors is equal to                 
the number itself. Write perfect next to any perfect numbers in column 3.
iii)   An abundant number is one where the sum of all its proper divisors is greater than the number. In column 3, write the word “abundant” against all the abundant numbers between 1 and 29 (if any).

iv) What do the numbers in the table with a “1” in the second column have in common?

There are very few perfect numbers but there are many nearly perfect numbers.

These numbers are numbers where the sum of all its proper divisors is one less than                  the number itself. An example is 4.   1+2 = 3
       v) List all the nearly perfect numbers from the table above.

       vi) What is special about the nearly perfect numbers that you have found? 
       vii)  List the 10th nearly perfect number.
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