
ADVANCED HIGHER MATHEMATICS 

 

Solutions to Exam Questions on Proof by Induction 

 

1. Prove by induction that, for all integers 1n , 
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 LHS = RHS, hence true for 1=n . 
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 Hence also true for 1+= kn . 

 

 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all integers 1n  by induction. 

 



2. Prove by induction that 
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 Hence also true for 1+= kn . 

 

 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true n N by induction. 

 

 

 

 

 

 

 

 

 

 



3. Prove by induction that, for all positive integers n, 
 

    
=

− −=
n

r

nr

1

1 )13(
2

1
3 . 

 

 First prove true for 1=n , ie prove that   
=

− −=
1

1

11 )13(
2

1
3

r

r . 

 

 LHS 
=

−− ====
1

1

0111 1333
r

r    and   RHS 1)2(
2

1
)13(

2

1 1 ==−=  

 

 LHS = RHS, hence true for 1=n . 

 

 Assume true for kn = , ie assume that   
=

− −=
k

r

kr

1

1 )13(
2

1
3 . 

 

 Now prove also true for 1+= kn , ie prove that   
+

=

+− −=
1

1

11 )13(
2

1
3

k

r

kr  

                                                                                                               

  
+

= =

−+−− +=
1

1 1

1)1(11 333
k

r

k

r

krr  

                        kk 3)13(
2

1
+−=   [since by assumption 

=

− −=
k

r

kr

1

1 )13(
2

1
3 ] 

                        ( ))3(2)13(
2

1 kk +−=   [removing 
2

1
 as a factor] 

                        )1)3(3(
2

1
−= k  

                        )133(
2

1 1 −= k  

                        )13(
2

1 1 −= +k  

 

 Hence also true for 1+= kn . 

 

 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all positive integers n by induction. 

 

 

 

 

 

 

 

 



 

4.(a) Prove by induction that, for all natural numbers 1n , 
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 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all natural numbers 1n  by induction. 

 

 

 

 

 

 

 



    (b) Note that 
=

−
40

11

2 )(3
r

rr  is a partial sum. 

 

  
= ==

−−−=−
40

1

10

1

22
40

11

2 )(3)(3)(3
r rr

rrrrrr  

                                )110(10)110()140(40)140( +−−+−=   [using the result in (a)] 

                                )11)(10)(9()41)(40)(39( −=  

                                =  63 960 − 990 

          =  62 970 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Prove by induction that, for all positive integers n, 
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 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all positive integers n by induction. 
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6. Prove by induction that, for all positive integers n, 
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 Hence also true for 1+= kn . 

 

 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all positive integers n by induction. 

 

 

 

 

 



7. Prove by induction that, for all positive integers n, 
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 Hence also true for 1+= kn . 

 

 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all positive integers n by induction. 

 

 



8. Prove by induction that, for all positive integers n, 
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 Hence also true for 1+= kn . 

 

 The statement is true for 1=n  and if true for kn = , then it is also true for 1+= kn . 

 Hence the statement is true for all positive integers n by induction. 


