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6. 	 �Show that 36 is a perfect square by drawing 	 7. 	 Show that 10 is not a perfect square by  
a square with area 36.				    drawing all non-congruent rectangles  
					     with area 10.

 

	 				  
 

Any perfect square can be written as a product of a whole number with itself. 

Example: 25 = 5 × 5. 			   Area = 5 × 5 = 25 squares

						             
Note: Since 0 = 0 × 0, we say that 0 is a perfect square even though you cannot 
draw a square with area 0.

 
8. 	 Write the first ten perfect squares larger than 0.

	 1 × 1 =          	 2 × 2 =          	 3 × 3 =          	 4 × 4 =          	 5 × 5 =          

	 6 × 6 =          	 7 × 7 =          	 8 × 8 =          	 9 × 9 =          	 10 × 10 =          

When we multiply a number by itself, we get a perfect square. This process is called  
squaring the number. Example: 6 squared is 6 × 6 = 36. We write 62 = 36.  
(The 2 is because we multiplied two 6s.)

 
9. 	 Write each perfect square as a product and evaluate it. 

	 a) 	 52 = 5 × 5 = 25		 b)   32 =	 c)   82 =	 d)   02 =	 e)   72 =

10.	Write the numbers from smallest to largest.

	 a) 	      32           52           42	 b)	    102         82         92	 c)	     52         122        72

		      9           25           16    		                                      		                                      

  		      9           16           25    		                                      		                                      

	

	 d) 	     32          5          10          42         22	 e)	    50          72          92          82         85
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4.  a)   Look at your answers to Question 3. Which numbers have an odd number of factors?  

,           ,           , and           .

	 b)	 	Extend	the	sequence	of	numbers	you	found	in	part	a)	by	using	the	gaps	between	the	numbers.

                ,                    ,                    ,                    ,                    ,                 

 Do you recognize the numbers in the sequence? What are they called?          

	 c)		 All	perfect	squares	have	an	odd	number	of	factors.	Why?

					 	 	Hint:	Look	at	the	factor	rainbows	from	Question	3.	When	is	there	a	factor	that	is	
paired	up	with	itself?

	 d)		 Write	the	reverse	(see	p.	116)	of	the	statement	from	part	c).	Is	it	also	true?	

INVESTIGATION   Which numbers have exactly 3 factors? 

A.	 Explain	why	any	number	with	exactly	3	factors	is	a	perfect	square.	

B.	 List	all	the	factors	of	the	fi	rst	10	perfect	squares	greater	than	0.	

Perfect Square Factors

1=12 1

4=22 1, 2, 4

9=32 1, 3, 9

16=42 1, 2, 4, 8, 16 

25=52

36=62

49=72

64=82

81=92

100=102

C.	 Which	perfect	squares	between	1	and	100	have	exactly	3	factors?	

             2 ,                 2 ,                 2 , and               2 

D.	 What	are	the	prime	numbers	between	1	and	10?

              ,                   ,                   , and               

E.	 Compare	your	answers	to	parts	C.	and	D.	What	do	you	notice?

F. Make a conjecture about which numbers have exactly 3 factors.  

G.	 Use	your	conjecture	to	fi	nd	the	fi	rst	3	numbers	greater	than	100	that	have	exactly	3	factors.G.	 Use	your	conjecture	to	fi	nd	the	fi	rst	3	numbers	greater	than	100	that	have	exactly	3	factors.

	 c)		 All	perfect	squares	have	an	odd	number	of	factors.	Why?

	 d)		 Write	the	reverse	(see	p.	116)	of	the	statement	from	part	c).	Is	it	also	true?	

E.	 Compare	your	answers	to	parts	C.	and	D.	What	do	you	notice?

F. Make a conjecture about which numbers have exactly 3 factors.  
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NS8-61  Prime Factorizations of Perfect Squares

1. 	 Find the prime factorization of each perfect square by first finding the prime 
	 factorization of its square root. Circle the prime numbers.

	 a) 	                 144	 b)	                196	 c) 	                  64

	               12              12		                       14        14

              4            3   4            3

       2            2   2             2

	 d)                    225	 e) 	                256	 f)   		      400

2. 	� How many times does the prime number 2 occur in the prime factorization of each 
number and its square root in Question 1?

	 a)	 144 = 2 × 2 × 3 × 2 × 2 × 3    	 and 12 = 2 × 2 × 3	 So 2 occurs    4    times in 144 
					    and     2    times in 12. 

	 b)	 196 = 	 and 14 = 	 So 2 occurs            times in 196
					    and            times in 14.

	 c) 	 64 =	 and            = 	 So 2 occurs            times in 64
					    and            times in           .

	 d)	 256 = 	 and            = 	 So 2 occurs            times in 256
					    and            times in           .

	 e)	 225 = 			  and            = 	 So 2 occurs            times in 225
								       and            times in           .

	 f)	 400 = 			  and            = 	 So 2 occurs            times in 400
								       and            times in           .

3. 	T he prime number 2 occurs three times in the prime factorization of 56. 

    	 How many times will 2 occur in the prime factorization of 56 × 56 = 562 ? 				  

	 How do you know? 											            

	 															             

4. 	� Can the prime number 2 occur an odd number of times in the prime factorization 
of a perfect square? Explain. 										        
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5.	 	Which	perfect	squares	is	each	whole	number	between?	Which	consecutive	
whole numbers is each square root between?

 a) 7 is between         4      and        9      b) 15 is between                and               

  So 7 is between   and                 So 15 is between              2 and               2

  So 7  is between       2       and       3         So 15 is between               and               

 c) 85 is between                and                d) 52 is between                and               

  So 85 is between              2 and              2   So 52 is between              2 and               2

  So 85 is between                and                 So 52 is between               and               

 e)   45                 f)   91                 g)   13                 h)   55                 i)   6                 j)   72

6.	 	Estimate	each	square	root	to	one	decimal	place	by	guessing,	checking,	and	revising.	
Show your work. 

 a) 12  b) 22  c) 15  d) 30

7.  Calculate each square root on a calculator and round your answer to 
one	decimal	place.

 a) 12 ≈                b) 22 ≈               c) 15 ≈               d) 30 ≈               

8.	 Do	your	answers	to	Questions	6	and	7	agree?	Explain.	

9. Guled took the square root of a number and his calculator showed 6.324 555 3. 

	 a)	 Multiply	this	number	by	itself.	What	number	did	Guled	take	the	square	root	of?	
	 b)	 Was	the	calculator’s	answer	an	approximation?	How	do	you	know?

10.		Find	the	closest	perfect	square	to	each	number	and	the	closest	whole	number	to	its	square	root.	

	 a)	 closest	perfect	square	to	19 is   16   =    4  2	 b)	 closest	perfect	square	to	27 is         =        2

  closest whole number to 19 ≈   4.36  is    4   .  closest whole number to 27 ≈          is         

	 c)	 closest	perfect	square	to	21 is         =        2	 d)	 closest	perfect	square	to	44 is         =        2

  closest whole number to 21≈         is           closest whole number to 44 ≈         is        

11.	Look	at	your	answers	to	Question	10	and	complete	this	statement.

		 If	n2  is	the	closest	perfect	square	to x, then         is the closest whole number to x .

 12.	 	Estimate	each	square	root	to	its	nearest	whole	number	by	fi	nding	the	nearest	perfect	
square to the number you are taking the square root of. 

 a) 24  b) 32  c) 20  d) 75  e) 68

22 32

6.	 	Estimate	each	square	root	to	one	decimal	place	by	guessing,	checking,	and	revising.	

 e)                   f)                  g)                   h)                   i)   

8.	 Do	your	answers	to	Questions	6	and	7	agree?	Explain.	

9. Guled took the square root of a number and his calculator showed 6.324 555 3. 

 12.	 	Estimate	each	square	root	to	its	nearest	whole	number	by	fi	nding	the	nearest	perfect	
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