ADVANCED HIGHER MATHEMATICS

Exam Questions on Proof by Induction

1. Prove by induction that, for all integers n >1,
4 1
> @r-1)==n(3n+1).
=, 2

2. Prove by induction that

Zn:r(3r—1) =n’(n+1), VneN.

r=1

3. Prove by induction that, for all positive integers n,
ZS“ = 1(3n -1).
r=1 2
4. @) Prove by induction that, for all natural numbers n>1,

Zn:?,(r2 —r)=(n-Yn(n+1).

40
(b)  Henceevaluate > 3(r*—r).

r=11

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

D (Ar*+3r*+r)=n(n+1)°.

r=1

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

Z”: 1 n
~r(r+1) n+1

7. Prove by induction that, for all positive integers n,
Z 1 = 1_L ]
=r(r+l) n+1

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

" 1 1 1
ér(r Dr+2) 4 20+D(n+2)



