


 

Example of a very similar algebraic proof 

For 
2

24 2 12 , 4 2
mn m m

     M1 2.1 

Concludes that this is not divisible by 4 due to the 
1
2

   

                          (A suitable reason is required)  

A1 1.1b 

For 
2 2

22 4 4 3 32 1, 4 4 4
n m mn m m m  

       dM1 2.1 

Concludes that this is not divisible by 4 due to the 
3
4

                                       ...AND states ......     hence for all ,n  2 2n   is not 

divisible by 4 

A1* 2.4 

 (4)  

 

 

Example of a proof via logic 

 

When n is odd,  ''odd odd'' = odd  M1 2.1 

so 2 2n   is odd , so (when n is odd) 2 2n   cannot be divisible by 4 A1 1.1b 

When n is even, it is a multiple of 2, so ''even even'' is a multiple of 4  dM1 2.1 

Concludes that when n is even 2 2n   cannot be divisible by 4 because 2n is 
divisible by 4…..AND STATES ……..trues for all .n  

A1* 2.4 

 (4)  

 

Example of proof via contradiction 

 

Sets up the contradiction  

                        ‘Assume that 2 2n  is divisible by 4 2 2 4n k   ’ 
M1 2.1 

                                       2 4 2 2(2 1)n k k      and concludes even 

 Note that the M mark (for setting up the contradiction must have been awarded)    
A1 1.1b 

 States that 2n  is even, then n is even and hence 2n is a multiple of 4 dM1 2.1 

Explains that if 2n is a multiple of 4  
                then 2 2n  cannot be a multiple of 4 and hence divisible by 4  
 Hence there is a contradiction and concludes  
                                           Hence true for all .n   

A1* 2.4 

 (4)  

 

A similar proof exists via contradiction where  
A1: 2 2(2 1) 2 2 1n k n k            
dM1: States that 2 1k   is odd, so does not have a factor of 2, meaning that n is irrational 
 
 
 






