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Question 1: Prove by mathematical induction that for all positive integer values of 𝑛: 

1  2  3 ⋯ 𝑛 ൌ
𝑛ሺ𝑛  1ሻ

2
 

 

Step 1: When 𝑛 ൌ 1, the left-hand side ሺLHSሻ is 𝐿𝐻𝑆 ൌ 1, whereas the right-hand 

side ሺRHSሻ is 𝑅𝐻𝑆 ൌ ଵሺଵାଵሻ

ଶ
ൌ ଶ

ଶ
ൌ 1. 

Therefore the statement is true for 𝑛 ൌ 1 

 

Step 2: Let assume that the statement is true for 𝑛 ൌ 𝑘, i.e. 

1  2  3 ⋯ 𝑘 ൌ
𝑘ሺ𝑘  1ሻ

2
 

In that case, for 𝑘  1, the LHS of the equality is: 

𝐿𝐻𝑆 ൌ 1  2  3 ⋯ 𝑘  ሺ𝑘  1ሻ 

𝐿𝐻𝑆 ൌ
𝑘ሺ𝑘  1ሻ

2
 ሺ𝑘  1ሻ using the assumption above 

𝐿𝐻𝑆 ൌ
𝑘ሺ𝑘  1ሻ

2


2ሺ𝑘  1ሻ
2

 

𝐿𝐻𝑆 ൌ
𝑘ሺ𝑘  1ሻ  2ሺ𝑘  1ሻ

2
 

𝐿𝐻𝑆 ൌ
ሺ𝑘  1ሻሺ𝑘  2ሻ

2
 

which is the same statement as the assumption 
above, for ሺ𝑘  1ሻ 

Therefore, if the statement is true for 𝑘, then it is true for ሺ𝑘  1ሻ 

 

Step 3: 

The statement is true for 𝑛 ൌ 1 

The statement is true for ሺ𝑘  1ሻ if it is true for 𝑘. 

Therefore, by induction, it is true for all  𝑛  1 
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Question 2: Prove by mathematical induction that for all positive integer values of 𝑛: 

1  2  2ଶ  ⋯ 2ିଵ ൌ 2 െ 1 

 

Step 1: When 𝑛 ൌ 1, the left-hand side ሺLHSሻ is 𝐿𝐻𝑆 ൌ 1, whereas the right-hand 
side ሺRHSሻ is 𝑅𝐻𝑆 ൌ __________. 

Therefore the ________________ is ____________ for 𝑛 ൌ 1 

 

Step 2: Let __________________ that the ________________ is ___________ for 𝑛 ൌ 𝑘, i.e. 

1  2  2ଶ  ⋯ 2ିଵ ൌ 2 െ 1 

In that ______________, for 𝑘  1, the LHS of the ________________ is: 

𝐿𝐻𝑆 ൌ 1  2  2ଶ  ⋯ 2ିଵ  2 

𝐿𝐻𝑆 ൌ ሺ2 െ 1ሻ  2 _____________ the ___________________ above 

𝐿𝐻𝑆 ൌ 2 ൈ 2 െ 1 

𝐿𝐻𝑆 ൌ 2ାଵ െ 1 

𝐿𝐻𝑆 ൌ 2ାଵ െ 1 
_____________ is the same ________________ as the 
_____________ above, for ሺ𝑘  1ሻ 

____________, if the ________________ is true for 𝑘, then it is true for ________________ 

 

Step ______: 

The _______________ is true for 𝑛 ൌ 1 

The statement is _____________ for ሺ𝑘  1ሻ if it is ____________ for 𝑘. 

Therefore, by _______________, it is ____________ for __________  𝑛  1 
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Question 3: Prove by mathematical induction that for all positive integer values of 𝑛: 

1  2ଶ  3ଶ  ⋯ 𝑛ଶ ൌ
𝑛ሺ𝑛  1ሻሺ2𝑛  1ሻ

6
 

 

Step 1: When 𝑛 ൌ 1, the _________________ሺLHSሻ is 𝐿𝐻𝑆 ൌ 1, whereas the 

___________________ ሺRHSሻ is 𝑅𝐻𝑆 ൌ ଵሺଵାଵሻሺଶൈଵାଵሻ


ൌ ଶൈଷ


ൌ 1. 

________________ the ________________ is _________________ for 𝑛 ൌ 1 

 

Step 2: Let __________________ that the __________________ is _____________ for 𝑛 ൌ 𝑘, i.e. 

1  2ଶ  3ଶ  ⋯ 𝑘ଶ ൌ
𝑘ሺ𝑘  1ሻሺ2𝑘  1ሻ

6
 

In that _____________, for 𝑘  1, the ___________ of the ____________ is: 

𝐿𝐻𝑆 ൌ 1  2ଶ  3ଶ  ⋯ 𝑘ଶ  ሺ𝑘  1ሻଶ 

𝐿𝐻𝑆 ൌ
𝑘ሺ𝑘  1ሻሺ2𝑘  1ሻ

6
 ሺ𝑘  1ሻଶ ______________ the assumption ______________ 

𝐿𝐻𝑆 ൌ
𝑘ሺ𝑘  1ሻሺ2𝑘  1ሻ

6


6ሺ𝑘  1ሻଶ

6
 

𝐿𝐻𝑆 ൌ
𝑘ሺ𝑘  1ሻሺ2𝑘  1ሻ  6ሺ𝑘  1ሻଶ

6
 

𝐿𝐻𝑆 ൌ
ሺ𝑘  1ሻሾ𝑘ሺ2𝑘  1ሻ  6ሺ𝑘  1ሻሿ

6
 

𝐿𝐻𝑆 ൌ
ሺ𝑘  1ሻሺ2𝑘ଶ  7𝑘  6ሻ

6
 

𝐿𝐻𝑆 ൌ
ሺ𝑘  1ሻሺ𝑘  2ሻሺ2𝑘  3ሻ

6
 

𝐿𝐻𝑆 ൌ
ሺ𝑘  1ሻሺ𝑘  2ሻሾ2ሺ𝑘  1ሻ  3ሿ

6
 

_____________ is the ____________ statement as the 
________________ above, for ሺ𝑘  1ሻ 

_____________________, if the __________________ is true for_____, then it is __________ for __________ 

 

Step 3: 

The ______________ is true for ___________ 

The ____________________ is __________ for ሺ𝑘  1ሻ if ______ is ___________ for ______ 

________________________, by ___________________, it is ________________ for ____________ 
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Question 4: Prove by mathematical induction that for all positive integer values of 𝑛: 

1
1 ൈ 3


1

3 ൈ 5


1
5 ൈ 7

⋯
1

ሺ2𝑛 െ 1ሻሺ2𝑛  1ሻ
ൌ

𝑛
2𝑛  1

 

 

Step 1: ________ 𝑛 ൌ 1, the __________________ ሺLHSሻ is 𝐿𝐻𝑆 ൌ
ଵ

ଵൈଷ
, ___________ the 

_______________________ ሺRHSሻ is 𝑅𝐻𝑆 ൌ ଵ

ଶൈଵାଵ
ൌ ଵ

ଷ
. 

___________________ the ____________________ is true for 𝑛 ൌ 1 

 

Step 2: ________ _____________ that the _________________ is ________ for 𝑛 ൌ 𝑘, i.e. 

1
1 ൈ 3


1

3 ൈ 5


1
5 ൈ 7

⋯
1

ሺ2𝑘 െ 1ሻሺ2𝑘  1ሻ
ൌ

𝑘
2𝑘  1

 

In that __________, for 𝑘  1, the ________ of the ____________ is: 

𝐿𝐻𝑆 ൌ
1

1 ൈ 3


1
3 ൈ 5


1

5 ൈ 7
⋯

1
ሺ2𝑘 െ 1ሻሺ2𝑘  1ሻ


1

ሾ2ሺ𝑘  1ሻ െ 1ሿሾ2ሺ𝑘  1ሻ  1ሿ
 

𝐿𝐻𝑆 ൌ
1

1 ൈ 3


1
3 ൈ 5


1

5 ൈ 7
⋯

1
ሺ2𝑘 െ 1ሻሺ2𝑘  1ሻ


1

ሺ2𝑘  1ሻሺ2𝑘  3ሻ
 

𝐿𝐻𝑆 ൌ
𝑘

2𝑘  1


1
ሺ2𝑘  1ሻሺ2𝑘  3ሻ

 ___________ the _____________ above 

𝐿𝐻𝑆 ൌ
𝑘ሺ2𝑘  3ሻ

ሺ2𝑘  1ሻሺ2𝑘  3ሻ


1
ሺ2𝑘  1ሻሺ2𝑘  3ሻ

 

𝐿𝐻𝑆 ൌ
𝑘ሺ2𝑘  3ሻ  1

ሺ2𝑘  1ሻሺ2𝑘  3ሻ
 

𝐿𝐻𝑆 ൌ
2𝑘ଶ  3𝑘  1

ሺ2𝑘  1ሻሺ2𝑘  3ሻ
 

𝐿𝐻𝑆 ൌ
ሺ2𝑘  1ሻሺ𝑘  1ሻ
ሺ2𝑘  1ሻሺ2𝑘  3ሻ

 

𝐿𝐻𝑆 ൌ
𝑘  1

2𝑘  3
 

𝐿𝐻𝑆 ൌ
𝑘  1

2ሺ𝑘  1ሻ  1
 

___________ is the same ______________as the ___________ 
_____________, for ___________ 

____________________, _____ the ________________ is _________ for _____, _______ it is ______ for ________ 

 

Step 3: 

The _______________ is _________ for __________ 

The ________________ is ___________ for ____________if it is ________ for __________. 

______________, by _______________, it is ____________ for all __________ 


