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Marking Scheme

Sequences and Series (Part 3)
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Question
P Scheme Marks
(@) | a+17d =25 or equiv. (for 1 B1), @+20d =325 or equiv. (for 2B1), | B1, B1 .
)| Solving (Subtract)  3d m
. % @ Alcso ()
© 27sn=3[—354§(n—1)] MIATfE
{ 4x2750=n(5n-15) }
4x550=n(n-15) m
m-15n=55x40 (%) Aleso  (4)
@ 157-55x40=0 or n®-151-2200=0 M
(n=55)(n+40)=0  n= m
n (ignore - 40) AR
[
"Mark parts (2) and (b) as ‘one part  ignoring labelling.
| - 325-25
1%B1:d =25 orequiv.or d = ———— _No method required. but a = ~17.5 must not be assumed.
2 BI: Either a+17d =25 or a+20d =32.5 scen. or used with a value of .
b or for “listing terms” or similar methods, *counting back” 17 (or 20) terms
(®) | M1 In main scheme: for a full method (allow numerical or sign slips) leading to solution for d or @
‘without assuming a = -17.5
Tn altemative scheme: for using  d value to find a value for a.
AL Finding correct values for both a and d (allowing equiv. fractions such as d:é),wnhm
incorrect working seen.
In the main scheme, i the given  is used to find d from one of the equations, then allow MIAL if
() | both values are checked in the 2™ equation.
1M1 for attempt to form equation with correct S, formula and 2750, with values of a and d.
1" Alft for a correct equation following through their d.
2% M1 for expanding and simplifying 10 a 3 term quadratic.
(d) | 2 A1 for comect working leading to printed result (no incorrect working seen).

1M1 forming the correct 3TQ = 0 . Can condone missing = 0" but allterms must be on one side.

First M can be implied (perhaps seen in (c). but there must be an attempt at (d) for it o be scored),

2% M1 for attempt o solve 3TQ. by factorisation. formula or completing the square (see general
‘marking principles at end of scheme). If this mark is carned for the ‘completing the square”
‘method or if the factors are written down directly, the 1" M1 is given by implication.

Al forn=55 dependent on both Ms. Iznore — 40 if seen.

No working or “tral and improvement methods in (d) score all 3 marks for the answer 55,

otherwise no marks
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Question

Number Scheme Marks
@ a+29d=4075 or @=4075-20d or 29d=4075-a MA@
(®) (Sw)7¥(0+1)m$(a+4ﬂ 7s)m¥(2a+(m4)dym 15(2a +29d) M

So  1005=15a+40.75] * Al cso [+]
© 67=a+4075 so a=(£26250r2625p or 263 NOT M1 AT

29d=40.75 - 26.25 M1

1 Al )
=145 so  d=(£)0500r05or 50p or
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Notes

@

®

©

sim Equ

MIforattempt to use @+ (1 — 1)d with 2 =30 {o form an equation
S0+ (30— 1)d = any number is OK
AL aswritten. Mustsee 29d not just (30 — 1)d.

Ignore any floating £ signs e.g. a-+29d =£40.75 is OK for MIAL
‘These two marks must be scored in (3). Some may omit (a) but get correct equation
in () or (b)] but we do not give the marks retrospectively.

Parts (b) and (c) may run together
M1 for anattempt to use an S,, formula with n =30
Must see one of the printed forms. (S, = is not required)

Aleso for forming an equation with 1005 and S, and simplifying to printed answer
Condone £ signs e g 15[a+ £40.75}=1005 is OK for A1

1M1 for an attempt to simplify the given linear equation for a. Correct processes.
Must get o ka= .. or k=a+ m i.e. one step (division or subtraction) from a =
Commonly: 15a = 1005 — 611.25 (= 393.75)

I"Al Fora=2625 or2625por 265 NOT % orany other fraction

2% M1 for cormeet attempt at a linear equation for d, follow through their a or equation in (2)
Equation jus has to be linear n d, they don't have o simplify tod =

2 Al depends upon 2% M1 and use of correct a. Do not penalise a second time if there
‘were minor arthmefic errors in finding a provided a = 26.25 (0.2) is used.

1
Do not accept other fractions other than —

If answer s in pence a “p” must be seen.

‘Use this scheme: 15t MIA1 for a and 2 MIA1 for d.
Typically solving: 1005=30a +435d and 40.75 = a+ 29d
If they find d first then follow through use of their d when finding a.
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Question

number Scheme Marks.
@ a+9d=150+9x10=240 WUAT g
2)
1 20
®) in(la&(n*l)d)=7(2x150+19x101 =4900 1AL AL
3
1 20
(€) Kevin: ;n(zﬁ(n—l)a): 5 £4+19x30} B1
Kevin's total = 2x"4900" (or "4900" = 2x Kevin's total) M
206 441930} = 2x"4900" Afe
2 Al
A=205
(V]
o]

(@) M: Using a+9d with at least one of = 150 and d = 10,
Being "one off (c.g. equivalent to.a + 10d), scores MO.
Correct answer with no working scores both marks.

(b) M: Attempting to use the correct sum formula to obtain S with at least
one of a =150 and d = 10. If the wrong value of n or a or d is used, the
M mark is only scored if the correct sum formula has been quoted.
1% A: Any fully correct numerical version

(©) B: A correct expression, in terms of 4. for Kevin's total
M: Equating Kevin's total to twice Jill's total, or Jill's total to twice Kevin's
For this M mark, the expression for Kevin's total need not be correct, but
‘must be a linear function of A (or a).
1* A: (Kevin's total, correct, possibly unsimplified) = 2(Jll's total). ft Jill's
total from part (b).

“Listing” and other methods
(a) M: Listing terms (found by a correct method with at least one of
d=10). and picking the 10® term. (There may be numerical slips).

50 and

(b) M: Listing sums, or listing and adding terms (found by a correct method
with at least one of a = 150 and d = 10). far enough to establish the
required sum. (There may be numerical slips). Note: 20 term is 340

A2 (scored as A1 A1) for 4900 (clearly selected as the answer).

Ifno working (or no legitimate working) is seen. but the answer 4900 is
given, allow one mark (scored as M1 A0 A0).

(c) By trial and improvement
Obtaining a value of A for which Kevin's total is twice Jll's total, or Jill's
total is twice Kevin's (using Jill's total from (b)): M1
Obtaining a value of A for which Kevin's total is twice Jll's total (using Jill's
total from (b): Alft
Fully correct solutions then score the B1 and final A1

‘The answer 205 with no working (or no legitimate working) scores no marks.
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Question Scheme Marks
Q ()| a+9d=2400 a+394=600 m
%?“ d=-60 (accept + 60 for Al) MA@
®)| a-s40=2400 ma @
"
O Total= Lnza-+ (1~} =L x 40 (5580.+ 39x-60) (& values of a and d) M AT
-70800 Aezo (3)
O]
Note:

(a)

(b)

If the sequence is considered ‘backwards'. an equivalent solution may be given using
d=60 with a = 600 and /= 2940 for part (b). This can still score full marks. Ignore
Iabelling of () and (b)

1%M1 for an attempt to use 2400 and 600 in a+(n~1)d formula. Must use both
values

ic.needa+pd=2400and a+qd=G600 where p=S or9 and g =38 or 39
(any combination)
2™ M1 for an attempt to solve their 2 linear equations in a and d as far as d =...
Al ford=>+60. Condone correct equations leading to d = 60 or a + 8 = 2400
and  a+38d =600 leading tod=- 60. They should get penalised in (b) and (<)
NB This is a “one off” ruling for AL Usually an A mark must follow from their
work.
ALT  1"MI for (30d) = + (2400 - 600)

2400600,
2% M1 for (d:ix(lio)

400 only scores MO BUT if they solve fo find d = + 60 then

use ALT scheme above.
M1 for use of their d in a correct lincar cquation to find a leading to a =
Al _their a must be compatible with their d s0 d = 60 must have a = 600 and d = -60,

2040
So for example they can have 2400 = a +9(60) leading to a = .. for M1 but it
e A
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Any approach using a list scores M1A1 for a correct @ but MOAO otherwise
Mi  foruse of a comect S, formula with n = 40 and at least one of a.d or |
correct or correct ft.
1% Alft for use of a correct S, formula and both a, d or a, | correct or comect follow
through

ALT  Total= x40 (2940 +600)  (ft value of a) M1 Alft

s

2™ A1 for 70800 only
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Question
Number

Scheme

Notes

Marks

@

500 +(10~1)x 200

Uses a+(n-1)d with a=500, =200
andn=9100r 11

M1

=©2300

Al

Tr the term formula s not quoted and the numerical expression Is mcorrect score MO
A correct answer with no working scores full marks.

@

®)

May

parts (b) and (c) together

%500+ (n—1)x 200} = 67200

MI: Aftempt to use
5="{2a+(n-1d}

with

S5, =67200. a=500 and d =200

Al Comrect equation

MiAl

If the sum formula is not quoted and the equation is incorrect score M0

n+4n-672=0

ML An attempt to remove brackets and
collect terms. Dependent on the
previous M1

AL A correct three term equation in
any form

aM1AL

T ran=672. 0
0.200n" + 800

672-dn.
34400 etc

Replaces 672 with 24x28 with the
equation as printed (including = 0) with
10 efrors. (=0 may not appear on the last
line but must be seen at some point)

Al

©

(—24)(n+28)=0=n=_or
n(n+4

4x28=>n

Solves the given quadratic i an aftempt
to find n. They may use the quadratic
formula.

M1

States that 71 = 24, or the number of years
is24

a1

Allow correct answer only in (c)

@

[0}
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Question Scheme Marks
Number
(@) Use n™term=a+(n—1)d withd=10:a=150andn=8. or M1
n=7.ora=170andn=6 150+7x10 or 160+6 x10 or 170 +
220* (Or gives clear list — see note) Al
Q@
Or If answer 220 is assumed and 150 + (7 — 1) 10 =220 or variation is solved forn= | M1
Then n =8, 50 2007 is the year (must conclude the year) [ - L @
(b) Use S, :%{Za+(7171)10} [o; s, ’;(au) andi=a=m-Di0 M1
=7(300+13x10) or 7(150 + 280) Al
7x430
3010 Al
@
(c) Costinyearn =900+(n-1)x-20 M1
Sales in year n = 150+(n-1)x10
Cost =3xSales = 900+(n—1)x-20 = 3x(150+(n-1)x10) M1
200201420 = 450+30n-30
500 =50n
n=10 M1
Year is 2009 Al
As s not defined they may work correctly from another base year to get -

the answer 2009 and their # may not equal 10. If doubtful — send to review.

(9 marks)
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Notes

(@) MI Attempt touse n”term=a+(n—1)d with d = 10, and correct combination of a and 7 i.e. a =150 and.
n=8 or a=160andn=7,0ra=170andn=6
Al* Shows that 220 computers are sold in 2007 with no errors
Note that this is a given solution. so needed 150+7x10 or 160+6x10 or 170+5x10 or equivalent

Accept a correct list showing all values and years for both marks Just 150.160.170,180,190.200.210.220 is M140
‘Need some reference to years as well as the list of numbers of computers for AL

®) M1 Attempis touse 5, =720 +(1~1)d} with d = 10, and correct combination of @ and 1 . a = 150
andn=14.ora=160and n=13,ora=170 and n =12
Al Uses §,

§(2a+(nfl)d} witha=150,d=10 and n=14 [NB. ,

+ (- daswell
NB A0 fora= 160 and 1= 13 or a=170 and n = 12 unless they then add the first. or first two terms respectively
AL Cao 3010 . This answer (with no working) implies correct method MIATAL
Special case: If a complete list 150+160+170+180+190-200+210+220+230+240+250+260+270-280 is seen, then there
is an error finding the sum then score M1A1A0, but incomplete or wrong lists score MOAOAO
(¢) M1 Writes down an expression for the cost = 900+(1—1)-20 or writes 900 = (1~ 1) d and states d
Allow 900 + 7 x-20. Allow recovery from invisible brackets
M1 Attempts to write down an equation in 7 for statement ‘cost =3xsales™
900+(1-1)x-20 = 3x(150+(-1)10). Accept the 3 on the wrong side and allow use of 20 instead.
of -20 and allow » (consistently) instead of 71~ 1 for this mark_Tgnore £ signs in equation.
Solves the correct linear equation in  to achieve 7 = 10 (for those using 7~ 1) or 7= 9 (for those using ).
Tgnore £ signs
Al CsoYear2000 (A0 for the answer Year 10 if 2009 is not given)
Special case. Just answer or trial and improvement with no equation leading to answer scores SC 0,011
Equations satisfying the method mark descriptors followed by trial and improvement could get all four marks

%(ﬂ+]}n¢er1a

20

M1
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Question

Rt Scheme Marks

(@ [5.7.9.11 or 5+2+2+2=11 or5+6=11

usea=5.d=2.n=4and 1, =5+3x2=11 BI(D)

®) | ty=a+(n=Dd with one ofa=5 or d=2 correct M1

=542 1) or 2m+3 or 1+2u+1) A1Q)

© %5+2(1-D)] oruse of T(5+"their 2n+3") M1 Al

=G +n-D}=n@+4) () Alcso(3)

@ |43 =2m+3 M1

A1Q)

M1 AL Q)

(10 marks)
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Question Scheme Marks
@ 50-Lppioxar] o %m[mm}) M
egs2p+18T] =®OUP+D o OWP+0T () |Also @
® 10
Scheme 2: Sm:7[2(P+lw)+9"]:{loP+lSﬂm+4§T’ MIAL
10P + 90T = 10P + 18000 + 45T Ml
18000 + 45T
200 (ouly) A @
© | Scheme 2, Year 10 salay: [a-+(n—Dd =](P+1800) +9T Bl
P +1800 + “3600” = 29850 M1
P=(® 2150 a e
Notes

@

©

M1 foridentifying a= P or d =27 and attempt at 5,,  Using
correct. Must see evidence for M mark, at least one line before the answer.

Aleso_for simplifying to given answer. No incorrect working seen.
Do not penalise missing end bracket in working eg 5(2P + 187

MIAL for a fulllst seen (with + signs or written in columns) and no incorrect working seen.
Any missing terms is MOAQ

%M1 for attempting S, for scheme 2 (allow missing (... brackets e 2. 2P + 1800 +97)
Using n = 10 and at least one of a or d cortt.

1"Al  fora correct expression for S,, using scheme 2 (needn’t be multiplied out
Allow MIAL f they reach 107+ 18000 + 45T with no incortect working seen
10P + 18000 + 457 with no working is MIAL

24MI1  for forming an equation using the two sums that would enable P to be eliminated.
Follow through their expressions provided P would disappear

2Al  forT=400 Answer only (4/4)

Bl forusing u, forscheme 2 . Canbe 97 or follow through their value of T
M1 for forming an equation based on 1, for scheme 2 and using 29850 and their value of
=

Al for24450 seen Answer only (313)

If they misread scheme 2 as scheme 1 in part (c) apply MR rule and award BOM1AQ
‘max for an equation based on ,, for scheme 1 and using 29850 and their value of T
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Question

Number Scheme Marks
10 m
S =—[2a+9d] or
(@) 2
Sp=atatd+a+2d+a+dd+a+dd+a+dat6d+a+ld+a+sd+a+9d
162=10a+45d * Alcso
@
®)| (4, =a+@-Dd = )17=a+5d B1
(1)
10x(5) gives 10a+50d =170 m
@is 10a+45d =162
Subtract 5d=8 so d=16 oe At
Solving for a a=17-5d m
so a=9 &
“
7
Notes
(@) [ M1 foruse of S, withn=10
(b) | 1* M1 for an attempt to eliminate a or d from their two linear equations

2% M1 for using their value of a or d to find the other value.





