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Total 8
Question Scheme Notes Marks
Number
9(i) u, =5x2"t—nx2"
n=1=u =5x2"-1x2=3 B1
(Shows the result is true for n = 1)
Assume true for n =k so that U, =5x 2" —k x 2
U, - 2(5>< oK1 5 Ok ) _ ok Attempts _um using the recurrence M1
relationship

=5x 2" —kx 2t — 2k Correct expanded expression Al
=5x2"—(k+1)2"" Achieves this result with no errors Al

If the result is true for n = k then it is true for n = k + 1. As the result has been shown to be

- . Alcso
true for n =1, then the result is true for all n.
The final mark depends on all except the B mark, though a check for n = 1 must have been
attempted.
_ (©)
(i) f(n) =5"2_4n-9
_ e Shows f(1) is divisible by 16
f(1)=125-4-9=112=16x7 Either of 112 or 16x 7 must be seen B1
Assume true for n = k so that5+*? — 4k —9 is divisible by 16
f(k +1):5k+3—4(k+1)—9 Attempts f(k + 1) M1
=5x (5“*2 —4k —9) +... Attempts to express in terms of f(k) dM1

=5x (5k+2 —4k — 9) +16k + 32 Correct expression for f(k + 1) Al

If the result is true for n = k then it is true for n = k + 1. As the result has been shown to be

- . Alcso
true for n =1, then the result is true for all n.
The final mark depends on all except the B mark, though a check for n = 1 must have been (5)

attempted

Total 10




HALT1 _ Cao Shows (1) is divisible by 16
(1) =125-4-9=112=16x7 Either of 112 or 16 x 7 must be seen B1
Assume 5% — 4k —9 s divisible by 16
_ igk+3 _0O_ k+2 _
f(k+1)—mf (k)=5"°-4(k+1)-9-m(5"* -4k —9) M1
Attempt f(k+1) — mf(k)
=(5- m)(5k+2 —4k —9) +... Attempts to express in terms of f(k) dm1
f(k+1)=5x (5k+2 —4k — 9) +16k +32 Correct expression for f(k + 1) Al
If the result is true for n = k then it is true for n =k + 1. As the result has been shown to be ALcso
true for n = 1, then the result is true for all n.
The final mark depends on all except the B mark, though a check for n = 1 must have been
attempted
iiALT 2 _ Cpae Shows (1) is divisible by 16
f(1)=125-4-9=112=16x7 Either of 112 or 16x7 must be seen | B1
Assume 5% — 4k —9 s divisible by 16
_ zk+3 o k+2 .
f(k+1)—f(k)=5°-4(k+1)-9—(5"? -4k —9) ML
Attempt f(k+1) — f(k)
f(k+1)—f(k)=5x5"?-5? -4k -4-9+4k+9
k+2 k+2 dMl
=4x5"7 —4=4(5"7-1)
Obtains a simplified expression for the difference and attempts to prove (5k+2 —1) is
divisible by 4 using induction
Correct proof for (5k+2 —1) being divisible by 4 and states that thus as the difference is AL
divisible by 16, f(k +1) is divisible by 16
If the result is true for n = k then it is true for n = k + 1. As the result has been shown to be Al
- . €S0
true for n = 1, then the result is true for all n.
The final mark depends on all except the B mark, though a check for n = 1 must have been
attempted
il ALT 3 _ Cpae Shows (1) is divisible by 16
(1) =125-4-9=112=16x7 Either of 112 or 16x7 must be seen | BL
f(k) is divisible by 16 so set f(k) =164
562 =164 + 4K +9 | M1
f(k+1)=5"°-4(k+1)-9
cio Expresses f(k + 1) in terms of A4 dM1
=5x5"" —4k -13=5(164+4k +9)-4k-13 and k and collects terms
_ Correct expression
=804 +16k +32 May have factor of 16 taken out Al
If the result is true for n = k then it is true for n = k + 1. As the result has been shown to be A1CSO

true for n = 1, then the result is true for all n.

The final mark depends on all except the B mark, though a check for n = 1 must have been
attempted




Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London, WC2R 0RL, United Kingdom



