Section Check In – 1.01 Proof

Questions

 1.	Prove by exhaustion that, in the set of natural numbers less than 50, there are fewer square numbers than prime numbers.



 2.	Show that the statement  is not true. 





 3.	Let p be a prime number such that . Prove, by exhaustion, that for all such p,  is divisible by .




 4.	Offer a disproof by counter example for the statement,  is prime  is prime.


 5.	The following result is known as the “difference of two squares”

			.

	Find and prove a similar formula for the difference of two cubes .


 6.	Prove that the product of two consecutive even numbers is divisible by 4.




 7.	Prove that  is even if and only if  is odd.




 8.	A new hotel is to be built and will have a cylindrical swimming pool.
Given that the pool’s tiled surface area will be m2 show that its maximum volume is approximately m3.





 9.	Prove that a triangle with sides ,  and  is right angled.


10.	Prove, by exhaustion, that no square number ends in 7.
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Worked solutions

 1.	Proof by exhaustion:


All square numbers less than  are 


	All prime numbers less than  are 
	Therefore there are fewer squares than primes.





 2.	Counter example e.g. when  ,  and  therefore not true 


 3.	Proof by exhaustion:


	



Therefore the product of the two numbers adjacent, at either side, of the low primes  is divisible by .



 4.	Counter Example e.g.  therefore not prime.





 5.	

	Proof:


	RHS 

	

	

	 LHS

	Hence proven.




 6.	Let consecutive even numbers be  and  


	where  
	Therefore the product of two consecutive even numbers is always a multiple of 4.




 7.	Need  and  for if and only if proofs.



	Therefore, initially need to prove that  is even  is odd.




	Now  is even so  for .

	So .

	 is divisible by 2 and is therefore even.

	Hence  is therefore odd.




	Now need to prove that  odd  is even.




	If  odd then  for  even.

	So .





	Now  is even  is divisible by  and  is also divisible by .


	So  is divisible by  and is therefore even.



	Therefore  is even if and only if  is odd.




 8.	Volume is 

	Surface area is 



	So  and 



	For the maximum volume we need , i.e. 


	So 



	Substituting this into our equations for  and  gives m3.



 9.	Pythagoras Theorem states that for a triangle with sides a, b and c; if then the triangle is right angled. 

	 

	                          therefore true.





10.	Given that any square number can be written in the form  where  is the digit in the units column .

		ends in 0

	 	ends in 1

	 	ends in 4

	 	ends in 9

		ends in 6

	 	ends in 5

	 	ends in 6

	 	ends in 9

		ends in 4

	 	ends in 1

[bookmark: _GoBack]	So, by exhaustion, proved that no square number ends in 7. 
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