Question

Number Scheme Notes Marks
8. f(n) =3*"% +2°"2 is divisible by 17
Way 1 | f(1)=3?+2°=17 {is divisible by 17} f(1) =17 is the minimum | B1
f (k +1) —f(k) — 34(k+1)—2 + 26(k+1)—3 _ (34k—2 + 26k—3) Attempts f(k +1) —f(k) M1
f(k+1)—f(k) = 80(3% %) +63(2% )
=80(3%2 4 253y —17(2%3) 80(3*% +2%2%) or 80f(k); | —17(2%%)
4k—2 6k-3 4k—2 4k—2 6k-3 4k—2 Al’ Al
or =63(3" " +2°7) +17(3%™) 63(3™+2°") or 63f(k); | +17(377°)
f(k+1)=80(3" % +2°7%) —~17(2° ) + (k) or dependent on at least one of the
f(k +1) =63(3% 2 +2%3) +17(3"?) +f (k) or previous A marks being gained ML
£(k +1) =80F (K)— 17(2%3) + £ (k) or -M-akes f(k+1) the subject a::iexpr;s_sses
£(k +1) = 63F (K)+ 17(3%2) + £ (K) it in terms of f(k) and/or (3™7°+2"7)
If the result is true for n=k, thenitis true for n=k +1. As the result has been shown to be
- Al cso
true for n=1, then the result is true foralln (eZ")
(6
Way 2 | f(1)=3?+2°=17 {is divisible by 17} f(1) =17 is the minimum | B1
f(k +1) = 34kD-2 4 pblkD)-3 Attempts f(k +1) | M1
f(k+1) = 81(3*%) +64(2%3)
=81(3%2 4 28K-3) _17(253) 81(3*2 4+ 253y or 81f(k); | —17(2%%)
4k—2 6k-3 4k—2 4k—2 6k-3 4k—2 Al’ Al
or =64(3"°+2>7°)+17(377°) 643" +2" ") or 64f(k); | +17(37°)
f(k+1) =81(3"* +2%7%) ~17(2°) or dependent on at least one of the
f(k+1) =643%2 + 253 +17(3*?) or previous A marks being gained
F(k +1) =81F(K)— 17(2%°%) or Makes f(k +1) the subject and expresses | AM1
F(k +1) = 64 (k) + 173%2) it in terms of f(k) and/or (3*2+2%3)
If the result is true for n=k, then itis true for n=k +1. As the result has been shown to be
Al cso
true for n=1, then the result is true foralln (eZ")
| (6)
Way 3 General Method: Using f(k +1) —mf(k), meZ
f(1) =3% +2° =17 {is divisible by 17} f(1) =17 is the minimum | B1
f (k +1) _ mf (k) — 34(k+1)—2 + 26(k+1)—3 _ m(34k—2 + 26k—3) Attempts f(k +1) _ mf (k) M1
f(k +1) —mf (k) = (81— m) (3" %)+ (64—m)(2°%3)
=(B81l-m)(3* 2 +2%3) —17(2% ) or | (81-m)(3* 2 +2% %) or (81—m)f (k);—17(2%3)
4k—2 6k-3 4k -2 4k—2 6k—3 4k—-2 Al’ Al
=(64-m)(3" T +277°) +17(37 ) (64 —m)(3* ™ +2°")or (64—m)f(k);+17(37 )
f(k+1) = (81— m)(3% 2 4+ 2%3) — 17(2%3) + mf (k) or deper_1dent on at Ieast_one of the
Mo bk tp previous A marks being gained
f(k+1)=(64-m)(3™ " +2°7) +17(3™ ") + mf (k) or Makes f(k +1) the subjectand | 4p1q
f(k+1) = (@1-m)f (k)—17(2%3) +mf (k) or expresses it in terms of f (k)
f(k +1) = (64 —m)f (k)+17(3*?) + mf (k) and/or (3% 4+ 2%3)
If the result is true for n=k, then itis true for n=k +1. As the result has been shown to be
Al
true for n=1, then the result is true foralln (eZ") e0
6
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Question

Scheme Notes Marks
Number
8. f(n) =3*"2 +2°"3 s divisible by 17
Way 4 General Method: Using f(k +1) —mf(k), meZ
(1) =3% +2° =17 {is divisible by 17} f(1) =17 is the minimum | B1
f(k +1) _ mf (k) — 34(k+1)—2 + 26(k+1)—3 _ m(34k—2 + 26k—3) Attempts f(k +1) -mf (k) M1
f(k+1)—mf (k) = (81—m)(3*?) + (64—m)(2°2)
E 47 = f(k +1) - 47f (k) = 34(3*2) +17(253) m=47 and UE™T) | AL
.g. m= = +1)— = +
: m=47 and 17(2°®) | Al
dependent on at least one of the
tp 6k_3 previous A marks being gained
f(k+1)= 343" ") +17(2™7) +47f (k) Makes f(k +1) the subjectand | dM1
expresses it in terms of f (k)
If the result is true for n=Kk, then itis true for n=k +1. As the result has been shown to be
Al cso
true for n=1, then the result is true foralln (eZ")
| ©)
In Way 4 there are many alternatives.
See below for examples of alternatives where m =30 and m =13
The A1A1dM1 marks for some alternatives using f(k +1) —mf(k), meZ
Way 4.1 | f(k+1)= 81(3%?)+64(2%)
= 30(3"?)+30(2%®) + 51(3*?) +34(2%?)
m=30 and 51(3*?) | Al
= 30(3"? +2%%) 4+ 51(3%?) + 34(2%?) ( GH)
m=30 and 34(2°"°) | Al
dependent on at least one of the
er e s o previous A marks being gained
or f(k+1)= 30f(k) +513%?) +34(2"7) expresses it in terms of T (k)
and/or (3*2 4253
Way 4.2 | f(k+1)= 81(3*?)+64(25%)
= 13(3%?) +13(2°%) + 68(3*?) +51(2°)
m=13 and 68(3"?) | Al
= 13(3%2 +2%%) 4+ 68(3"?) + 51(2°%) ( = 3)
m=13 and 51(2°"°) | Al
dependent on at least one of the
o bk o o previous A marks being gained
f(k+1)=13(3""“+2°"7)+68(3" °)+51(2" ) Makes f(k_|_]_) the subject and dML

or f(k+1)= 13f(k) + 68(3*?) +51(2%®)

expresses it in terms of f (k)
and/or (3% +25¢3)




Question 8 Notes

Note | f(n)=3""2+2%"3 can be written as f(n)=3""%+8"*
Way 5 f(n) _ 34n—2 + 26n—3 — 34n—2 + 82n—l

f(1) =32 +8' =17 {is divisible by 17} f(1) =17 is the minimum | B1
f(k+1)—f(k) =32 L g2l _ (38k=2 g2k Attempts f(k+1)—f(k) | M1
f(k+1)—f(k) = 80(3*?)+63(8%*?)

k-2 | g2kl | 1787
_ 80(34k_2 + 82k_1) . 17(82k_1) 80(3 +8 ) or 80f (k) X
or =63(3"7?+8%") +17(3%?) +17(3%%) ALAL
63(3*2 +8%1) or 63f(k);
f(k+1) =80(3"2 +8%1) —17(8* ") +f (k) or dependent on at least one of the
f(k +1) =63(3* 2 +8%1) +17(3* ) +f(k) or previous A marks being gained
: dM1
- 4k—2 2k-1
If the result is true for n=Kk, then itis true for n=k +1. As the result has been shown to be
- . ) Al cso
true for n=1, then the result is true for all n (e Z*)
| ©)
Note | Some students may set f(k) =17M and so may prove the following general results
o {f(k+1)=81f(k)-17(2%3)}= f(k+1) =1377M —17(2%3) or =17(3*M —2°3)
o {f(k+1)=64f(k)+17(3*?)} = f(k+1)=1088M +17(3*2) or =17(2°M +3%*2)
Note | Final A1 mark is dependent on all previous marks being scored in Q8
Note | Final Al: There must be a correct final expression for f(k+1) and a correct conclusion.
The conclusion must convey the ideas of all four underlined points either at the end of their
solution or as a narrative in their solution.

Note | Allow as part of their conclusion “true for all positive values of n”

Note | Allow as part of their conclusion “true for all values of n”

Note | Allow as part of their conclusion “true forall ne N ”

Note | Referring to n as a real number in their conclusion (e.g. true for all n e R ) is final AO

Note | Condone N€Z" as part of their conclusion for the final A1 mark

Note | Allow f(k+1)=3*f(k)—17(2%3) as a correct alternative to f(k +1) =81f (k)—17(2°3)

Note | Allow f(k +1) = 2°f (k)+17(3*2) as a correct alternative to f(k +1) = 64f (k)+17(3*?)




