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

nn+1)

14243+ +n=——

Step 1: When n = 1, the left-hand side (LHS) is LHS = 1, whereas the right-hand

side (RHS) is RHS = X0 =2 = 1,

2

Therefore the statement is true forn = 1

Step 2: Let assume that the statement is true forn = k, i.e.

k(k+1)

14243+ +k=—

In that case, for k + 1, the LHS of the equality is:
LHS=14+2+3+4+-+k+(k+1)

LHS = M +(k+1) using the assumption above

2
k(k+1) 20k +1)
2 T 2
k(k + 1) + 20k + 1)
2

LHS =

LHS =

_ (k+1)(k+2) which is the same statement as the assumption

LHS 2 above, for (k + 1)

Therefore, if the statement is true for k, then it is true for (k + 1)

Step 3:
The statement is true forn = 1
The statement is true for (k + 1) if it is true for k.

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

14242244201 =2"n—-1

Step 1: When n = 1, the left-hand side (LHS) is LHS = 1, whereas the right-hand

side (RHS) is RHS = .

Therefore the is forn=1

Step 2: Let that the is forn =k, ie.

142422 4.4 2k1_92k_1
Inthat_  ,fork+1,theLHSofthe__ is:
LHS =1+ 2+ 2% + - 4 2k"1 4 2k
LHS = (2F — 1) + 2* the

above

LHS =2 x 2k -1

LHS = 2k*t1 —1
k41 is the same
LHS = 2 1 above, for (k + 1)
if the is true for k, then it is true for
Step__:
The is true forn =1
The statement is for (k + 1) if itis for k.
Therefore, by ,itis for n=1
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Question 3: Prove by mathematical induction that for all positive integer values of n:

nn+1)2n+1
14224324 4n%= ( ) )

6
Step 1: Whenn = 1, the (LHS) is LHS = 1, whereas the
(RHS) is RHS = 1@ - 29 g
the is forn=1
Step 2: Let that the is forn =k, i.e.
k(k+1D(2k+1
1422432+ + k%= ( )6( )
In that for k + 1, the of the is:
LHS =1+2%2+43%2+ -+ k? + (k + 1)?
LHS = k(k + 1)6(2k +1) +(k+1)? the assumption
k(k+1)Q2k+1) 6(k+1)>?
s KA D@+ D) 6k +1)
6 6
k(k+ 1)k + 1)+ 6(k + 1)?
s _ U D@k A D + 6k + 1)
6
k+DkQEk+1)+6(k+1
LHS _( k( ) +6( )]
6
k+1)2k?*+7k+6
L = G+ 1 )
6
k+1D)(k+2)2k+3
L = G D0k +2)(2k +3)
6
_(k+ Dk +2)[2(k+ 1) + 3] is the statement as the
LHS = 6 above, for (k + 1)
, if the is true for , then itis for
Step 3:
The is true for
The is for (k + 1) if is for
, by ,itis for
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Question 4: Prove by mathematical induction that for all positive integer values of n:

1 N 1 N 1 s 1 _n
1x3 3x5 5x7 2n-1)2n+1) 2n+1

Step 1: n = 1, the (LHS) is LHS = —, the
(RHS) is RHS = —— ==,
the istrue forn =1
Step 2: that the is forn =k, ie.
1 N 1 N 1 bt 1 _k
1x3 3x5 5x7 k-1)QRk+1) 2k+1
In that for k + 1, the of the is:
LHS=—— 4~ 4 1 4.4 ! + !
"~ 1x3 3x5 5x7 Rk-1)Rk+1) [2(k+1)—-1][2(k+1)+1]
LHS = —— 44 L4y ! + !
~1x3 3x5 5x7 Qk—-1DQRk+1)  k+ 1)k +3)
1
LHS = th b
S= kit kT D@+ ) ¢ above
k(2k + 3) 1
LHS = +
Rk+1)2k+3) QRk+1)(2k+3)
kQ2k+3)+1
LHS =
2k + 1)(2k + 3)
LHS = 2k? +3k+1
T k+1)(2k +3)
2k+1)(k+1
s (kA DE+D
Rk + 1)(2k +3)
LHs = £+ 1
2k + 3
k+1 '
LHS = is the same as the
2k +1D)+1 , for
the is for , itis for
Step 3:
The is for
The is for ifitis for
, by ,itis for all
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