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Inductive Sequences and Sigma Notation Exam Questions Sheet 2

QL.
Question Scheme Marks
Number
u, =9, u. ., =2u,-1, n=21
(a) u; =2u,-1=29-1 (=17) u, = 2(9)-1. | Ml
u, =2u; —1 = 2(17)-1=33 Can be imphied byu; =17
Both u; =17 and u, = 33 | Al
[2]
(b) S
Zu, =u, +U, +Uu, +Uu,
re-1
(u,) =5 (u,) =5 | Bl
4 Adds their first four terms obtained | M1
Z u, ="5"+9+"17" +"33" =64 legitimately (see notes below)
r-1 64 Al
(3]
5 marks
Notes
(a) M1: Substitutes 9 into RHS of iteration formula

Al: Needs both 17 and 33 (but allow if either or both seen in part (b) )
(b) B1: for u,=5 ( however obtamned — may appear mn (a)) May be called a=5

M1: Uses their u, found from u, = 2u, — 1 stated explicitly, oruses u, =4 or 51, and adds it to u,, thewr

u; and their u, only. (See special cases below)

There should be no fifth term included.
Use of sum of AP 1s urelevant and scores M0
Al 64
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Q2.
IQ}““:‘"“ Scheme Marks
a=3,a, =2a, —c, n=1, cisaconstant
(a) {a,=} 2x3—c or 2(3)—c or 6-¢c Bl
(1]
® | {a=} 2x("6-c")-c Ml
=12-3¢ (%) Al cso
2]
(©) a, = 2x("12-3¢")-¢ {=24-7¢} M1
4
{Za, =} 3+(6-¢)+(12-3c)+(24-7¢) M1
f=1
"45-11c"223 or "45-11c"=23 Ml
c<2or 22¢ Al cso
4]
7
Notes

(a) The answer to part (a) cannot be recovered from candidate’s working in part (b) or part (c).
Once the candidate has achieved the correct result you can ignore subsequent working in this part.

(®) M1: For a comrect substitution of their a, which must include term(s) in ¢ into 2a, — ¢ giving a result for
a, in terms of only ¢. Candidates mmist use correct bracketing for this mark.
Al: for comect solution only. No incorrect working/statements seen. (Note: the answer is given!)

© 1" M1: For a correct substitution of a, which must include term(s) in c into 2a, — ¢ giving a result for a,
in terms of only ¢. Candidates mmst use correct bracketing (can be implied) for this mark.

2* M1: for an attempt to sum their a, . a, , a, and a, only.

3" M1: for their sum (of 3 or 4 or 5 consecutive terms) = or = or > 23 to form a linear inequality or

equation in c.

Al: for ¢ <2 or 22 ¢ from a comect solution only.

Beware: —11c>2-22 = ¢=2 is AQ.
Note: 45-11c223 = -11c £-22 = ¢ <2 would be A0 cso.

Note: Applying either S, =§(2a +(-1d) or S, =%(a +1) is 2* MO, 3% Mo.

Note: If a candidate gives a numerical answer in part (a); they will then get MOAO in part (b); but if they use
the printed result of a, =12 —3¢ they could potentially get MOMIMIAQ in part (c)

Note: If a candidate only adds numerical values (not in terms of ¢) in part (c) then they could potentially get
only MOMOM1AO.

Note: For the 3 M1 candidates will usually sum 4, . a,, a, and a, or a,,a,and a, or a,,a,,a,and a,

or a,a,,a,,a,and a,
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Q3.

Question

i Scheme Marks
(a) (@, =) 5k+3 Bl
(1)
(b) (a; =) 5(5k+3)+3 Ml
= 25k +18 (*) Al cso
(2)
(c)
(i) a, =5(25k +18)+3 (=125k +93) Ml
Za,=k+1,5k+3)+(15k+18)+«135k+93. A
rel
= 156k+114 2 a0
(ii) = 6(26k +19) (or explain each term is divisible by 6) A
4)
7
Notes

(a) Sk + 3 must be seen 1n (a) to gain the mark
(b) 1¥ M: Substitutes their a, into 5a,+3 - note the answer is given so working must
be seen.
(¢) 1" M1: Substitutes their a, mto 5a,+3 or uses 125k +93
2™ M1: for their sum k + a, + a; + ay - must see evidence of four terms with plus
signs and must not be sum of AP
1% Al: All correct so far
2™ A1ft: Limited ft — previous answer must be divisible by 6
(eg 156k + 42) . This i1s dependent on second M mark in (¢)
156k +114 . . 3 $il i
Allow ———— = 26k +19 without explanation. No conclusion is

needed.

Subscribe To The Ultimate Study Tool For A-Level
Maths At ALevelMathsRevision.com/UST



Need more help with this topic? Go to ALevelMathsRevision.com for video tutorials and more!

Q4.

Q5.

?;:ﬁ;g:p Scheme Marks
a, =) 6-¢
(a) (a2 =) B1
(1)
(b) a; =3(theira,) —¢ (=18 -4¢) M1
ata,+a;=2+"(6—c)"+"(18—-4c)" M1
“26-5"=0 Alft
So ¢=52 Al o.a.e
4)
5
Notes
(b) 1**M1 for attempting ay . Can follow through their answer to (a) but it
must be an expression in ¢.
2™ M1 for an attempt to find the sum a; + a, +a; must see evidence of sum
1° A1ft for their sum put equal to 0. Follow through their values but answer
must be m the formp + gc =0
A1 — accept any correct equivalent answer
Question Scheme Marks
number
(a) (@, =)3k+5 [must be seen 1n part (a) or labelled a; = ] Bl (1)
(b) (a; =33k +3)+5 M1
=9k+20 (*) Alcso 2y
(e)1) a, =39 +20)+35 (=27k+63) M1
4
Za, =k +(3k+3)+ 9k +20) + (27% + 63) M1
)
(11) =40k + 90 Al
=10{4k+9) (or explain why divisible by 10) Alft (4)
L) | M1 for attempting to find a5, follow through their a; = k.
Alcso for simplifying to printed result with no incorrect working seen.
(c) 1M1 for attempting to find a,. Can allow a slip here e.g. 3(9& + 20) [1.e. forgot +3]
224 M1 for attempting sum of 4 relevant terms. follow through their (a) and (b).
Must have 4 terms starting with k.
Use of arithmetic series formulae at this point 1s MOAOAO
1" Al for sumplifying to 40k + 90 or better
™ Alf for taking out a factor of 10 or dividing by 10 or an explanation i words true Wi .
Follow through their sum of 4 terms provided that both Ms are
scored and their sum is divisible by 10.
A comment 1s not required.
ca 40’;;90 — 4% +9 is OK for this final Al
S.C. E a, =120k +290 = 10(12k + 29) can have MIMOAOALft.

]3]
BE
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Q6.
Question Scheme Marks
Number
Q (@ (a,=)2k-7 B1 (1)
(b) | (a; =)2(2k -7) =T or 4k =14 -7.= 4k - 21 (*) M1, Alcso
(2)
(©) | (ay =)2(4k-21)-7 (=8k-49) M1
4
S a, =k+"(2k=7)"+ (4k - 21) +"(8k —49)" M1
r=1
k+(2k-7)+(4k-21)+(8k-49)=15k-77 =43 k=8 M1 AT (4)
[7]

(b) | M1 must see 2(their a,) -7 or 2(2k—7)—7 or4k—14-7 . Their a, mustbe a
function of k.
Alcso must see the 2(2k—7)—7 or 4k — 14 — 7 expression and the 4k - 21 with no
mcorrect working
(€) | 1¥ M1 for an attempt to find a; using the given rule. Can be awarded for 8k - 49
seen.

Use of formulae for the sum of an arithmetic series scores NIOMOAO for the
next 3 marks.
2" M1 for attempting the sum of the 1% 4 terms. Must have “+" not just . or clear
attempt to sum.

Follow through their a, and a; provided they are linear functions of k.

Must lead to linear expression in k. Condone use of their linear ay # 4k —21

hc;rc too.
3™ M1 for forming a linear equation in k using their sum and the 43 and attempt to

solve for k as far as pk=gq

:
120 1s AD

Al fork=8onlyso k=

Answer Only (¢.g. trial improvement)
Acceptk=8 only if 8 +9+ 11 +15=43 is seen as well

Sum a, +a;+ag+as or a, +a; +a,

Allow: M1 if 8k - 49 is seen. MO for the sum (since they are not adding the 1% 4
terms) then M1

if they use their sum along with the 43 to form a linear equation and attempt to solve
but A0
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Q7.

Question
Number

(a) a,=(Va+3)=\7 B1
ay =+["their 7"+3 =10 Bift (2)

(b) a, =10+3(=413) M1

Scheme Marks

s =+/13+3=4 = Al cso (2)
4
Notes

(a) 1"B1  for /7 only

2* B1ft follow through their “7” in correct formula provided they have \/; where 7 1s an

integer

(b) M1  for an attempt to find a, . Should see ,f"theil’ "(a, ): +3 . Must see evidence for M1.

a, = J13 provided this follows from their a, working or answer 1s sufficient

Alcso for a correct solution (M1 explicit) must include the = 4
Ending at /16 only is A0 and ending with + 4 15 A0.

Ignore any incorrect statements that are not used e.g. common difference = J3

Listing: A full list: 2 (=~/I) V7. J10. J13. V16 =4 is fine for M1A1

Formula: Some may state (or use) a, = V3n+l leading to a, = J3x5+1=4
ALT This will get marks in (a) [if correct values are seen] and can score the M1 in (b)

if a, =+/3n+1 ora, =+/13 are seen.

+ If +/ appear any where ignore in part (a) and withhold the final A mark only
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]3]
BE

Q8.
Question Scheme Marks
number
(a) I{p+1) or p+1 Bl (1
®) (@) p+(a)) [(a) must be a function of p]. [( r+lip+p+ l:l] M1
=1+3p+2p° (™) Alcso (2
() 1+3p+2p* =1 M1
p(2p+3)=0 p=_. M1
D= —% (1gnore p =0, if seen, even if ‘chosen’ as the answer) | Al (3
(d) Noting that even terms are the same. M1
This M mark can be implied by listing at least 4 terms_ e g 1. —%x 1 - %
]' 3
X0 =~ Al (2
8

(b) M: Valid attempt to use the grven recurrence relation to find x; .

Missing brackets e.g. p+1(p+ p+1) Condone for the M1, then if all terms

in the expansion are correct, with working fully shown, M1 Al 1s still allowed

c . . - 2
Beware ‘working back from the answer™, e.g. 14+3p+2p° =14+ p)(1+2p)
scores no marks unless the recurrence relation 1s justified.

(c) 27 M- Attempt to solve a quadratic equation m p (e.g. quadratic formula or
completing the square).
The equation must be based on x; =1.
The attempt must lead to a non-zero solution, so just stating the zero
solution p =0 1s MO,
A: The A mark 1s dependent on both M marks.

(d) M: Can be implied by a correct answer for their p (answer 1s p + 1), and can
also be implied 1f the working 1s “obscure™).

Trivialising. e g p =0, so every term = 1, 1s M0O.

If the additional answer xy5; =1 (from p =0) 15 seen. 1gnore this (15w).
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Qo.
Question Scheme Marks AOs
(a) kla, +2 .
Uses the sequence formula a_, =M once with a; =2 M1 1.1b
I:I.'I
P i T
(g, =2).a, =2k, a;,=k+]1,a,= i
' F+1
Ml 3.1a
Finds four consecutive terms and sets d,equal to d; (oe)
- T
EE+3) 5?3k 2k +2 =K +k—-2-0 * At | 21
k+1
(3)
(b) States that when k£ =1, all terms are the same and concludes that the B1 » 3
sequence does not have a period of order 3 o
(1)
(©) Deduces the repeating terms are dy3 =2, 835 =4, @35 =-1, Bl 22a
20
Zn_-;=2ﬂ5:-:{2+—4——1:]+2——4 M1 3 1a
n=l
=-80 Al 1.1b
(3)
{7 marks)
Notes:
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Q10.
f1 :
%;i:ﬂ;il: Scheme Marks
(a) I:a_'IE =:| 2k 2k only Bl

For substituting their a2 into

k(2K ka+D)
(a. =)M a, =———— to find a3 i terms of | M1
% "2k
just &
R
{a_, =) _ch L or exact simplified
241 equivalent such as (a, :}ﬂ:+lﬁor
((11'3 = } - 2 < ‘ﬂi].

lj{_"-'ﬁ:+lj but not k—% Must he

seen in (a) but isw once a correct
simplified answer 1s seen.

Note that there are no marks in (b) for using an AP (or GP) sum
formula unless their terms do form an AP (or GP).
() _ Writes 1 + their a2 + their a3 = 10.
- wmn w2E+1, 2K +k
D a,=10=21+"2k"" 5" =10 [Eg 142k + s =10 Mustbea |

Fl

correct follow through equation in
terms of I only.

Solves their equation 1in & which has
come from the sum of 3 terms = 10,
and reaches k=... Condone poor
algebra but 1f a quadratic 1s obtained
then the usual rules apply for
solving — see General Principles.
(Note that 1t does not need to be a 3-
term quadratic in this case)

=24+ 4k+ 2k +1=20=Fk=...
ore.g.

=6k -1Tk=0=Fk=...

M1

7 . 5
k=—or exact equvalent e.g. 2=

6 6

- 17
8.5 2
17 Do not allow k =—— or kF=—~2=
(k=)— 3 3 Al
6 Ignore any reference to k= 0.

Allow 283 recurring as long as the
recurring 1s clearly indicated e g a
dot over the 3.

(3)
(6 marks)
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Q11.
t1 :
9;;;;:1 Scheme Marks
(a) I:a:IE =:I 2k 2k only B1
For substituting their az into
) - N 1 k (a +1)
(a1, =)M a, =———— to find a3 in terms of | M1
. "2k
just &
\ 2k+1 : -
{ﬂ: = )] —=— or exact sumplified
: ; . 1
2k 41 equivalent such as (g, =)k +or
(a, =)= . Al
3 / 2

li;_"-'ﬁ'+l‘| but not k—i_ Must he
7 / 2k

seen in (a) but isw once a correct
simplified answer 1s seen.

Note that there are no marks in (b) for using an AP (or GP) sum
formula unless their terms do form an AP (or GP).
(h) _ Writes 1 + their a2 + their a3 = 10.

Za=l{]:>1+"”3r“—“ﬂ“=1[} Eo 1+2k ° =10. Must b
. < 3 g 1+2k+ 5 —10.] ustbea | 5y

Fl

correct follow through equation in
terms of k only.

Solves their equation in & which has
come from the sum of 3 terms = 10,
and reaches k=... Condone poor
algebra but if a quadratic 1s obtained
then the usual rules apply for
solving — see General Principles.
(MNote that it does not need to be a 3-
term quadratic 1n this case)

=2+4k+2k+1=20=Fk=...
ore.g.

=6k -1Tk=0=k=...

M1

i

1 5
k= 2=

6 6
8.5 /A

17 Do not allow k =— or f=-2%=

(k=) -* S Al
6 [gnore any reference to £ =10.
Allow 2.83 recurring as long as the
recurring 1s clearly indicated e g a

dot over the 3.

or exact equivalent e g.

(3)
(6 marks)

Subscribe To The Ultimate Study Tool For A-Level
Maths At ALevelMathsRevision.com/UST



Need more help with this topic? Go to ALevelMathsRevision.com for video tutorials and more! %

Q12.
[Z;‘:':lljzthiz: Scheme Marks

(@) |[xy=]a—3 Bl (1)
(b) |[[x3=] ax;—3 or ala—3)—3 B1
= ala-3)— 5 =a*—3a-3 (9 Al cso (2)

(©) | a®=3a—3=7
a’—3a—10=0 or a*—3a=10 M1
(a—5Wa+2)=0 M1
a=5 or -2 Al (3)
{6 marks)
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