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1. When 1n  , 
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 Thus, the statement is true when 1n  .   R1 

 Assume that the statement is true when n k .  M1 
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 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[8] 
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2. When 1n  , 

 L.H.S. 1 1!   

 L.H.S. 1  

 R.H.S. (1 1)! 1    

 R.H.S. 1         

 Thus, the statement is true when 1n  .   R1 

 Assume that the statement is true when n k .  M1 

 1 1! 2 2! ! ( 1)! 1k k k          

 When 1n k  , 

 1 1! 2 2! ! ( 1) ( 1)!k k k k           

 ( 1)! 1 ( 1) ( 1)!k k k            M1A1 

 ( 1)!(1 ( 1)) 1k k          A1 

 ( 1)!( 2) 1k k     

 ( 2)! 1k          A1 

 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[7] 
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3. When 1n  , 
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 Assume that the statement is true when n k .  M1 
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 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[7] 
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4. When 1n  , 

 
3L.H.S. 1  

 L.H.S. 1  

 
4R.H.S. 1  

 R.H.S. 1         

 Thus, the statement is true when 1n  .   R1 

 Assume that the statement is true when n k .  M1 
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 When 1n k  , 
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4 3( 1)k k          M1A1 
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 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[7] 
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1. When 1n  , 

 
1 19 11 92    

 
1 19 11 4(23)         A1 

 Thus, the statement is true when 1n  . 

 Assume that the statement is true when n k .  M1 

 
19 11 4k M   , where M  . 

 When 1n k  , 

 
( 1) 1 19 11 9(9 ) 11k k          M1 

 
( 1) 19 11 9(4 11) 11k M           A1 

 
( 1) 19 11 36 88k M          M1 

 
( 1) 19 11 4(9 22)k M     , where 9 22M   .  A1 

 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[7] 

 

2. When 1n  , 

 
1 19 4 5   

 
1 19 4 5(1)         A1 

 Thus, the statement is true when 1n  . 

 Assume that the statement is true when n k .  M1 

 9 4 5k k M  , where M  . 

 When 1n k  , 

 
1 1 19 4 9(9 ) 4k k k k          M1 

 
1 1 19 4 9(5 4 ) 4k k k kM           A1 

 
1 19 4 45 9(4 ) 4(4 )k k k kM         M1 

 
1 19 4 5(9 4 )k k kM    , where 9 4kM   .  A1 

 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n
 .  R1 

[7] 
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3. When 1n  , 

 
31 4(1) 3    

 
31 4(1) 3( 1)         A1 

 Thus, the statement is true when 1n  . 

 Assume that the statement is true when n k .  M1 
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 When 1n k  , 
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 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[7] 

 

4. When 1n  , 

 
116 12(1) 8 36    

 
116 12(1) 8 9(4)         A1 

 Thus, the statement is true when 1n  . 

 Assume that the statement is true when n k .  M1 

 16 12 8 9k k M   , where M  . 

 When 1n k  , 

 
116 12( 1) 8 16(16 ) 12 20k kk k          M1 

 
116 12( 1) 8 16(9 12 8) 12 20k k M k k           A1 

 
116 12( 1) 8 144 180 108k k M k          M1 

 
116 12( 1) 8 9(16 20 12)k k M k       , where  

16 20 12M k   .      A1 

 Thus, the statement is true when 1n k  . 

 Therefore, the statement is true for all n  .  R1 

[7] 

 

 

 


