Edexcel AS Further Maths Sequences and serie{’

Section 2: Proof by induction

Exercise level 2

In Questions 1 to 12 prove the given result by induction.

N Zn:rz(r+1) _ n(n+l)(n122)(3n +1)
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2. —=2-—
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3. Zn“zxsf =3(3"-1)
=1

4. The sum of the first n terms of the series (1 x3) + (2 x4)+ (3 X 5)+........... is
n(n+1)(2n+7)

6

5. The sum of the first n terms of the series
1 1 1 1 . n

6. > 2t=2"-1
r=1
7. For a sequence defined by u,,, =3u, +2 and u, =1for n>1, u, =2(3"*)-1.

8. Giventhat u.,, =2u, +1 where n is a positive integer and u, =5, u, =3x2" -1.

3 - N 2n+1 —-n . o
9. IfA= VAT = where n is a positive integer.
4 -1 4n 1-2n

2 6 (2 6
10. If M= , M" =5" where n>1.
1 3 1 3

11. n® + 3n% — 10n is a multiple of 3 for all positive integers n.

12. 3" — 1 is a multiple of 8 for all positive integers n.
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