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3 d : .
a(xcosx) =cosx —xsinx = (=1)' (xsinx — (2(1) — 1) cos x)
d2k—l r
Assume true for n=*k, so W(xcosx) =(-1)" (xsinx —(2k —1)cosx)
2k
Then ——(xcosx)=(-1)*(xcosx + 2ksinx)
2k+1
W(xcosx) = (-1)" (—xsinx +cosx + 2k cos x)
= (=1)*"! (xsinx—(Zk + l)cosx)

So, it 1s also true for n=k+1. Hence, [by induction],

d>"! o . L
W(x cosx)=(—1)"(xsinx—(2n—1)cosx) is true for all positive integers.
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3(a) u, <5 (given)
Assume that u, <5 for some positive integer k.
Then 5—u, , =5- 6u, +5 _ Suy +10—6u, -5
u, +2 u, +2

_2TU >0.

u, +2
Hence, by induction, u, <5 for all positive integers n.

3(b) T _6un+5_u _6un+5—un2—2un_—un2+4un+5
T u, +2 u, +2
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1 _(s) _s _1a1_6
LHS=(¢) =¢ RHS=1+1=¢
k (e
Assume that (£)" >1+1k for some positive integer k.
6 k+1 6 1
Then (§)° > (2)(1+44)
_6.6 6, 17 141
=S+ S k>8+thk=1+1(k+1)
Hence, by induction, (%)n >1++<nis true for every positive integer 7.
A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper 11
3(a _5_gl
@ |y =5=6"-1
Assume that it is true for n =4k, so U, = 6" -1.
Then Uy, = 6(6" -1)+5=6""-1.
So, it is also true for n =k +1. Hence, by induction, U, = 6" —1is true for all positive
integers.
3(b)

@ ()
w, 6'-1  6-1
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2025+47 -2 =2070 = 45 x 46 1s divisible by 46.

Assume that 2025 +47* —2 is divisible by 46 for some positive integer k.

Then 2025 +47*" —2 = (2024 +1)2025" + (46 +1)47" -2

1s divisible by 46 because

2024 x 2025 +46x 47" = 46( 44 x 2025K) + 46X 47k
is divisible by 46

Hence, [by induction], true for every positive integer 2.




