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Questions

Q1.

(i) A sequence of numbers is defined by
ur=6, Ww=27

Un+2 = BUn+1 — 9Un nz1
Prove by induction that, for neZ"~

up=3"(n+ 1)
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(i) Prove by induction that, for neZ~ eaching

f(n) = 332 + 23" is divisible by 19

(Total for question = 12 marks)
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Prove by induction that, for ne Z~,
f(n) = 8" - 2"

is divisible by 6

(Total 6 marks)

www.onlinemathsteaching.co.uk



Online Maths

Q3 Teaching

Prove by induction that, for n€Z",

f(n) — 22/1 1 4 3311 1
is divisible by 5.

(Total 6 marks)
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Prove by induction, that for n€ Z",

0 %) -l V)
@ \6 1 130 1)’
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~ 2n-1 -
by T =T""+5 is givisible by 12.

(Total 12 marks)
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A sequence of numbers u1, Uz, Uz, Usa, ... is defined by
Un+1 = 4Un + 2, U1 = 2

Prove by induction that, for n € &#8484,;*

un=

(Total 5 marks)
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Q6.

Prove by induction that, for

ne Z*. Z(Er—l)2 = %11(271—1)(271 +1).

r=1

(Total 5 marks)
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Given that
f(n) = 34" + 247+ 2

(a) show that, for k € Z*, f (k + 1) — f (k) is divisible by 15,

(b) prove that, for n € Z*, f (n) is divisible by 5,

(c) show that it is not true that, for all positive integers n, f (n) is divisible by 15.

(Total 8 marks)
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Prove by induction that, for n € &#8484;* ,

Z": 1 n

 r(r+1) T n+l

(5)

(Total 5 marks)
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A series of positive integers u1, uz, us, ... is defined by
u1 =6 and up+ = 6u, = 5, for n= 1.
Prove by induction that u, =5 x 6"~ "+ 1, for n= 1.

(5)
(Total 5 marks)
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Prove by induction that, for 7 € ",
(a) f(n)=15"+8n+ 3is divisible by 4,

(7)
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(7)
(Total 14 marks)
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A sequence of numbers is defined by

us = 2,
Un+1 = BUnp — 4, n> 1.
Prove by induction that, for n € &#8484;*, u,=5"" + 1.

(4)

(Total 4 marks)
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f(n)=2" +6"

(a) Show that f (k + 1) = 6f (k) - 4(2").

&)

neZ , f(n)

(b) Hence, or otherwise, prove by induction that, for is divisible by 8.

(4)
(Total 7 marks)
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(i) Prove by induction that, for n € Z*.
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(i) Prove by induction that, for n € Z. eaching

n

2(21' -1) = l;11(4)13 = 1)

r=l1 e

(Total for question = 12 marks)
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Prove by mathematical induction that, for 77 € N

n
1 n

< (2r=1)(2r+1) T 2n+1
r=

(Total for question = 6 marks)
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Prove by induction that, for 7 € Z~
f(n)=27+2+ 321+

is divisible by 7

(Total for question = 6 marks)
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(i) Prove by induction that, for all positive integers n,

n

Z 1 . n
r(}r+ 1) - n+1

r=1
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(i) Prove by induction that, for all positive integers n, Teaching

f(n)=3+4_22n
is divisible by 5

(Total for question = 10 marks)
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(a) Prove by induction that, for all positive integers n,

n l )
Y rr+1)Q@r+1)=—nm+1)(n+2)
r=1 e

(b) Hence, show that, for all positive integers n,
2n

|
Zr(r +1)2r+1)= 3”(” + 1)(an + b)(cn + d)

r=n

where a, b, ¢ and d are integers to be determined.

(Total for question = 9 marks)
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Prove by induction that for all positive integers n

n

Z:r3 = : n:(n + l)2
4

r=1

(Total for question = 6 marks)
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(i) Prove by induction that for 77 € Z~
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(i) Prove by induction that for 77 = Z

f(n)=4"*1+ 5271
is divisible by 21

(Total for question = 12 marks)
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(a) Prove by induction

(b) Using the result in part (a), show that

r=4 (r3 -2)= 4 n(n3 +2m +n- 8)

$0

(c) Calculate the exact value of =" (P -2)

(Total 11 marks)

www.onlinemathsteaching.co.uk



Online Maths

Q21. Teaching

(a) Prove by induction, that for ne Z~,

n

Z)'(Zr -1) = 1gn(n + 1) 4n -1)

r=1

(b) Hence, show that

3n 1
r(2r -1) = gn(an2 +bn + )

r=n+l

where a, b and c are integers to be found.

(Total 10 marks)
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Q22.
(a) Prove by induction that, for any positive ir;teger n,

1
P =n(n+1)?
g . (n+1)

(5)
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(b) Using the formulae for >=1  and o, show that .
D +3r+2)=—nn+2)(n* +7)

r=l 4
2 (5)
Z P +3r+2)
(c) Hence evaluate r-13
(2)

(Total 12 marks)
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(a) Prove by induction that

Zr2 = (ln(n+l)(2n +1)

D

r=l

(6)
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n n_
~ )
2.rand 2.7,

r=I

r=1

Using the standard results for
(b) show that
n l 2
Z(r+ 2)(r+3)= gn(n +an+b),
r=1

where a and b are integers to be found.

(5)
(c) Hence show that
In l 3
Z (r+2)(r+3)= 5)1(7;7 +27n+ 26)
r=n+l
(3)

(Total 14 marks)
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(a) Prove by induction that for all positive integers n,

n

21'2 = %n(n +1)(2n+1)

r=1
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Z 3 Z =

(b) Use the standard results for r=1 and r=1 to show that for all positive integers n,

n

Z rr+6)r—6)= %n(n +1)(n-8)(n+9)

r=1

(c) Hence find the value of n that satisfies

n n

Z F(r+6)r—-6)=17 Zr:

r=1 r=1

(Total for question = 15 marks)
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