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| 2 o (1)] for all positive integers n.
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2. (i) Prove by induction that for n Z €"
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3. Prove by induction that, for n € Z*
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4. Prove by induction that, for n € Z*
a 0 3 na i 0
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where a and b are constants and a # b.
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5  Prove by induction that < 0 2) = <(1) 2 o 1) for all positive integers 7.
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Prove by induction, that for n € Z*
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7. Prove by induction that, forn € Z™,
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8. Prove by induction, that for ne Z",
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Prove by induction that, for m € Z*,
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10. Prove by induction that, for n € Z",
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11. Prove by induction that for n € N
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12  The matrix A is given by A = ((3) } ) Prove by induction that, for n > 1,
3" 1 3" _1
An = ( 2( ) ) ‘ [6]
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22
13 The matrix M is given by M = ( 01 ) Prove by induction that, for n > 1,

n ntl _
M”=(2O 2 1 2). [6]
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14.  Prove by induction that, for n € Z"
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15. Prove by induction that for n € Z"

where 7 1s a constant.

C))

el NS .

AL b

N

([
)
st o N

\
~
S
~

I






OCR A - AS-level Further Maths - Core Pure - June 2019 %%
Compiled By London Academy Of Maths | Created By Cambridge OCR

16 In this question you must show detailed reasoning.

) . [1 6
M is the matrlx<0 2).

1 32" -2)

Prove that M" = (0 o ), for any positive integer . [6]
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17. Prove by mathematical induction that, for n € N

-5 9\ (1-6n  9n
4 7) \ —-4n 1+6n

b 4

“1el 1t -4 7
Jrme T L SRS 5 SR e

'43 'S

HHAEH
ok 9k 5 ﬁ}
i (-L{k \%A- LL\ 8

_5 +30k —30k G- 9xbl + 19k
[wtﬁ'ﬂlle%-é*% - Jeltle + 1« Jrbk

- blles) 9 (ko) }
{ gfket) (e 6lE))

(6)






) ure 1 - January 2024 (Adapted) kkk
Compiled By London Academy Of Maths | Created B y Pearson Edexcel

18.  Prove by induction that for n € Z"
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(a) Specify fully the transformation T of the plane associated with the matrix M, where

1 A

MZ(OI

(b) (i) Find detM.

1
(¢) Prove that M" = (0

(d) Hence specify fully a single transformation which is equivalent to n applications of the

) {/ﬁw WJM A= s fﬁj WJ (o) = (2]

) and A is a non-zero constant.

(ii) Deduce two properties of the transformation T from the value of det M.

nA
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transformation T.

), where 7 is a positive integer.
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4 -9
1 =-2f
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(b) A student thinks that this formula, when n = 0 and n =—1, gives the identity matrix and the
inverse matrix M~ respectively.

20  You are given that M =

(a) Prove that M" =

] for all positive integers 7. [6]

Determine whether the student is correct. [3]
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