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363
BE

Geometric Sequences Exam Questions Sheet 2 Mark Scheme
Q1.
Question Scheme Marks
(a) (S.2) avar+(ar)+.. +a” and 1S, z=ar+ar +(ar).. +a M1
S,—i5,=a-ar" M1
S, (-nN=all-r") dM1
. all-r*
And so result S, :u * Al
Divides one term by other (either way) to | Or: ( Method 2) Finds geometric mean
(b) give r' =... then square roots to give r = Le 3.24 and divides one term by 324 or | M1
3.24 by one term
2 l .94‘1 ” A1
fis= g r=06 (ignore - 0.6) r=06 (ignore - 0.6) (2)
(c) Uses 54+r° orl.944+r" togive a= ML,
a=15 Alfi
(2)
15 P
(d) Uses S= . to obtain 37.5 MIA1 Al
- 3)
11 marks
Notes (a) MI: Lists both of these sums (.S, =) may be omitted. r S, (or £5) must be stated
I two terms must be coeract in each series. Last term mist be ar”™ or ar” in first series and the
comresponding ar” or ar”* in second series. Must be 7 and not a number. Reference made to other terms e.g.
space or dots to indicate missing terms
M1: Subtracts series for £S5 from series for S (or other way round) to give RHS =*(a— ar”) . This may have
been obtainad by following a pattecn. If wrong power stated on line 1 M0 here. (Ignore [ HS)MOMOMOAD
dM1: Factorises both sides correctly- must follow from a previous M1 (It is possible to obtain MOMIMIAO or
MIMOMIAO) Al: completes the proof with no errors seen
Special | No errors seen: First line absolutely correct, omission of second line. third and foarth lines correct:
Case MIMOMIAL
See next sheet of common errors.
Refer any attempts involving sigma notation. or any proofs by induction to team leades.
Also attempts which begin with the answer and work backwards.
(b) MI: Deduces r by dividing either term by other and attempts squeare root
Al: any correct equivalent for re.g. 3/5 Answer only is 2/2
(Method 2) Thase who find fourth term must use Jab and not 1:- (a+ b) then must use it in a division with
given term to oltain r=
(c) MI1: May be done in two steps or more e.g. 5.4 + r then divided by r again
Alft: follow through thetr valise of r. Just 2 = 15 with no wrong working implies M1AI
(d) MI: States sum to infinity formula with values of 2 and r found earlier, provided H <l
Al - uses 15 and 0.6 {or 3/5) (This is not a ft mark) Al: 37.5 or exact equivalent
54 2
(i) Fraction inverted in (b) 7 = and r=1%, then correct fi gives MIAO MI Alft MOADAO L&, 377
Common 1.944 T
Srrors () Uses r=0.36: ()MOAD (MIALf (d) MIADAD Le. 37
(uf) Uses 27’ =54, ar =1.944 Likely to have (b)MIAL (c)MOAD {d) MIADAD 1.e 37
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Q2.
Q.‘ T Scheme Marks
Number
Or 120000x1.05x1.05x1.05=138915
(a) 120000/(1.05)3 =1389015* Or 120000, 126000, 1323001. 138915 Bl
Or a=120000 and a x(1.05) =138915
(1)
(b) 120000 x (1.05)"'1 > 200000 | Allownorn—1and “>", “<" or “=" etc. M1
5 :
n-1 - Takes logs correctly
> — b\
0TS log [ 3 ) Allownorn—1and “>" “<” or “="etc. bl
5
log| — )
(n-1>) or equivalent
log1.05 Allownorn—1and “>", “<' or “=" etc. Allow
: . Al
( 7 1.6 or awrt 1.67 for 5/3.
log| — )
eg(n>) 2
log1.05
M1: Identifies a calendar year using their value
2024 ofnorn-1 MIAl
Al: 2024
(5
a(l—r") 120000(1 -1.05" ) M1: Correct sum formula with » =10, 11 or 12
(c) 1-7r - 1—-1.05 Al: Correct numerical expression with M1 Al
n=11
1704814 Cao (Allow 1704814.00) Al
(3)
[9]
Listing or trial/improvement in (b)
Uy =186 159.39. Uy, = 195 467.36. Uy = 205 240.72
Attempt to find at least the 10% or 11% or 12% terms correctly using a common ratio of 1.05 Mi
(all the terms need not be listed) >
Forms the geometric progression cormrectly to reach a term > 200 000 M1
Obtains an “11%" term of awrt 195 500 and a “12°" term of awrt 205 200 Al
Uses their number of terms to 1dentify a calendar year M1
2024 Al
(5)

\_ /
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Q3.
Quesnon Scheme Marks
Number
2
(a) {r=}= Bl
3
(1)
(b) {p=}8 Bl cao
(1)
18(1 - (3"
() {S;s =} ¥ M1
13 1-3
{S,,=53.87668...} = S, = awrt 53.877 Al
(2)
(4]
Notes for Question
(a) 12
B1: Accept TS 0.6 or 0.6 recurmring, or even 0.667 (3sf) but not 0.6 or 0.67
(b) B1: accept 8 only
18(1 — (therr r)*)
M1: Apples this formula S, = . , can be imphied by their answer. For this mark
(€) = 1 — (their r) :
they may use any value for » except =1 or » = 0 (even 3/2 or -6 may be used)
A1l: Answers which round to 53.877
Alternative ] e
e e M1: (Adding terms 1s an unlikely method for this question) Need to see 15 terms listed as
© 18+12+_.....0.06165877 or can be implied by correct answer
Al: awrt 53.877
Answer only : 53.9 1s MOAO with no working, but 53.877 with no working 1s M1A1
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Q4.
-
%‘::;g:l Scheme Marks
S =6a
L=6a Either L=6a 01'6—a=a ori=l M1
1-r 1-r 1-r 1—r
{=1=60-r) =} r=2#+ cso Al*
(a) 6
Allow verification ¢.g. —— = 6a=>—2 — =6a=> 9 -6a=>6a=6a
= 1-r 1-3 1
[2]
/ 5 ‘5 X $
a‘ 3 ‘ = 62.5(Correct statement using
. (s .|5 \ /
(=a’=625=}a|2| =625 = Y M1
(b) 6) the 4™ term. Do not accept a‘ = l =625
L6 )
)
= a=108 108 Al
[2]
: theira
S GAena) of 1_2 k=0 Correct method to find S, M1
6
(th )!‘1 lS,.;O,
era)ll—|—
|\ 6)
MI1:S,,=
)
L 6 )
108(1 - (£ Condone invisible brackets around 3
© {Sy= (1—6) {= 645.2701573...} (<_.6) M1 Alft
¢ Alft: Correct follow through expression
(follow through their a). Do not
condone invisible brackets around 5/6
unless their evaluation or final answer
implies they were intended.
{S. —S,,} =2.72984. awrt 2.73 Al
[4]
Total 8
Alternative:
/ \ 30
f/ 5 \
o 1082 |
— ar \ 6 )
Dafference = — = —————= 272084 ..
1-r -3
6
(c) a®
MIM1: For an attempt to apply i
-— ,‘
. (theira)xr® . =
Alft: 1—%—— with their ft a.
-7
Al: awrt 2.73
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Q5.
?\}E;E:l Scheme Mlarks
(a) a=Tk—5. ar="5k—Tand ar” =2k+10 Bl
5k-=7 2410 . .1 .
(Sor=) K = or (TE=5)(2k+10)=(5k—7) or equivalent M1
Tk—-5 3k-7 : '
See (5k—7)" =25k —70k+49 M1
14%° + 60k —50 = 25K — 70k +49 — 11 —130k+99=0* e N
(b) (F-11)(11k-9) sok= M1
k=911 onlv* (after rejecting 11) Al*
N.B. Special case k=911 can be verified in (b) (1 mark only)
(g f 9 8 7 9
11x| — | —130x 2 ligo B 11701989 5 anao
L11) \11/ 11 11 11 (2)
© a= E Bl
11
Sxd 7 2x2 410
1 . 11 ; :_
?Xl_sl]_ﬁ o —5><1';—._—? 0 4 Bl
. ; 512
(1) Fourth term = a7 = _T MIA1
a(l— 1 o1 it
g, =90 )_ m@=EN) 56 MIA1
e L ).
(@)
(2
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Q6.
SUBtion Scheme Marks
Number
(@) | ar =750 and ar* =—6 (could be implied from later working in either (a) or (b)). | Bl
&40 Ml
750
1 Correct answer from no working, except
== 3 for special case below gains all three | Al
marks.
3
(b) | a(=02) =750 Ml
a{= L‘)?}= ~3750 Alf
2
2 a : : : —3750
(c) | Applies o correctly using both their @ and their |r| <1. Eg o Mi
=r —--02
So, §_ =-3125 Al
(2
[71
Notes
B1: forboth ar =750 and ar®=-6 (may be implied from later working in either (a) or
@)
(b))
M1: for eliminating a by either dividing ar* = —6 by ar = 750 or dividing
ar =750 by ar® =—6. to achieve an equation in 7° or L} Note that 7* —r =— 7—20 1s MO.
r
-6 3 750 1 -6 1 750
Note also that any of 7 =— or 7’ =———{=—-125} or —=— or +—=— {=-125} are
750 -6 r 750 r —6
fine for the award of M 1.
. -6 750
SC: ar®* =750 and ar® =—6 leading to r° =— or r° =i {= —125}
750 -6
1 -6 1 1750

or —= or —=— {= —125} where 6 = f — a@and § = 2 are fine for the award of M1.
r 750 r —6

SC: ar’ =750 and ar’ =—6 leading to r = —1 scores BOM1A1.

(b) | M1 for inserting their r into either of their original correct equations of either ar = 750 or

{a=} i P {a =} ——46 — 1 both a and r. No slips allowed here for M1.
r

Al for either a = —3750 or a equal to the correct follow through result expressed either as

: Bk c :
an exact integer. or a fraction in the form 5 where both ¢ and d are integers. or correct to

awrt 1 dp.

c
(<) M1 for applying IL correctly (only a slip in substituting 7 1s allowed) using both their a
-r

—3750

and their |r| <1. Eg. Al for —-3125

In parts (a) or (b) or (c). the correct answer with no working scores full marks.
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Q7.
P
@ {ar=192 and ar’ =144}
144 o
r= o5 Attempt to elinunate a. (See notes.) | M1
r=3or0.7s 30r0.75 | Al
(2]
(b) a(0.75) =192 M1
[ 192
4=t | = 236 256 | A1
L 0.75)
(2]
256 a
(©) S = = Apphes T correctly using both their @ and their |r| <1. | M1
-0.75 -
So. {S.=} 1024 1024 | Al cao
(2]
(d) 256(1 - (0.75)") _ Applies S, with their @ and » and “uses” 1000
T i=075 1090 at any pomnt in their working. (Allow with =or < | Ml
fr o )
©75)" < 1- 1000(0.25) i'= 6 | Attempt to isolate +(r)" from S, formula Mi
256 | 256) (Allow with = or >).
X3 F: ] Uses the power law of logarithms correctly
mog((:ta) < log l 3_55,l (Allow with = or > ). (See notes.) gl
log(+%
> ___g‘m) =13.0471042.. = n=14 Seenotes and n =14 | A1 cso
log(0.75)
(4]
10
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08.
Question Scheme Marks
Number
(a) Initial step: Twoof: a=k+4, ar=k. ar® =2k -15
Or one of: r=L, r=2k—15_ r:=2k—15 . M1
k+4 k k+4
Or k=.[(k+8)(2k—15) oreven & = (k +4)k(2k —15)
k* = (k +4)(2k —15). so k* = 2k* +8k —15k— 60 M1, A
Proceed to k2 — Tk —60 =0 *) Al (4)
(b)
(k—-12)k+5=0 k=12 *) M1 A1 (2)
(c) k 2k-15 12 ( 3 )
Common ratio: or =— |== or 075
k+4 k16 . Mt @)
d| a 16
o (}—/) =64 MIAT  (2)
4 [10]

()

(b)

()

(d)

M1: The “initial step’, scoring the first M mark, may be implied by next line of proof
M1: Eliminates a and » to give valid equation m k only. Can be awarded for equation
involving fractions.

Al : need some correct expansion and working and answer equivalent to required
quadratic but with uncollected terms. Equations involving fractions do not get this mark.
(No fractions. no brackets — could be a cubic equation)

Al: as answer 1s printed this mark 1s for cso (Needs = 0)

All four marks must be scored in part (a)

M1: Attempt to solve quadratic

Al: This 1s for correct factorisation or solution and k= 12. Ignore the extra solution (k=
—5 or even k= 3), if seen.

Substitute and venify 1s M1 A0

Marks must be scored in part (b)

M1: Complete method to find » Could have answer in terms of k

Al: 0.75 or any correct equivalent

Both Marks must be scored in (c)

) 2 . (even with =1). Could have an answer still in terms of k.
-r

Al: This answer 1s 64 cao.

M1: Tries to use
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Qo.
?lfnig(e)rn Scheme Marks
Bicso (1
@) | 18000x(0.8) <=£9216+ [maysee %or 80% or equivalent]. o k)
b n
®) | 18000x(0.8)" <1000 "
nlog(0.8) < log(% M1
log(Lt
n>#3)=12.952.... son=13. Alcso (3)
log(0.8)
(c) us =200x(1.12)", =£314.70 or £314.71 M1, A1 (2)
(d) 15 ! 15
200(1.12 -1 200(1-1.12 ) M1A1, Al
Sis= or .= 7455.94..... awrt £7460 (3)
1.12-1 1-1.12 9]

a Wer 1s prmtc SO neea worxking. ay see as above or xU.sn ce SthS
(@) |[B1 NB Ans d d working M bo 0.8 1n thr
giving 14400, 11520, 9216. Do not need to see £ sign but should see 9216 .

®) | 1*M1  foran attempt to use nth term and 1000. Allow » or n — 1 and allow > or =
2 M1 for use of logs to find n Allow n or n — 1 and allow > or =

Al Need »n = 13 This 1s an accuracy mark and must follow award of both M marks
but should not follow incorrect work using 7 — 1 for example.

Condone slips i mequality signs here.

(€) [ M1 for use of their @ and » in formula for 5* term of GP

Al cao need one of these answers — answer can imply method here
NB 3147-A0

(d)
M1 for use of sum to 15 terms of GP using their @ and their » ( allow 1f formula
stated correctly and one error in substitution, but must use » not n - 1)

1* Al for a fully correct expression ( not evaluated)

Alternative Methods

(b) | Trial and Improvement

See 989.56 ( or 989 or 990) 1dentified with 12, 13 or 14 years for first M1

See 1236.95 (or 1236 or 1237) 1dentified with 11, 12 or 13 years for second M1
Then » =13 1s Al (needs both Ms)

Special case 18000x(0.8)" <1000 so » = 13 as 989.56<1000 is MIMOAO (not
discounted n = 12)

(©) May see the terms 224, 250.88, 280.99, 314.71 with a small slip for M1 A0, or done
accurately for M1A1

(d) | Adds 15 terms 200 + 224 + 250.88+... +(97742) Ml
Seeing 977... 1s Al
Obtains answer 7455.94 Al or awrt £7460 NOT 7450
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Q10.
Que:atiml| Scheme Marks
number
(a) 50 000#""  (orequiv.) (Allow ar™ if 50 0007"" is seen in (b)) Bl (1)
(b) 50 000" = 200000 M1
{Using answer to (a). which must include 7 and 7. and 200 000)
{Allow equals sign or the wrong inequality sign)
(Condone “slips” such as omitting a zero)
a4 = (m-Dlogr > log4 M1
{Introducing logs and dealing cormrectly with the power)
{Allow equals sign or the wrong inequality sign)
5 Joed 4 *) | Aleso (3
logr
log4 log4 .
()r=109: n> +lorn—1>——— (n>17086..) (Allow equality] Ml
logl.09 logl.09
Year 18 or 2023 (If one of these 1s correct. 1gnore the other) Al (2)
A = _ 10
@ S = a(l—#") _ 30000(1-1.09"7) M1 Al
' 1-r 1-1.09
£760 000  (Must be this answer. .. nearast £10000) Al (3)
9

(b) Incorrect mequality sign at any stage loses the A mark.
Condone missing brackets if otherwise correct, e.g n—1logr» > log4.

50 0007 > 200000 M1
(n—1)log 50 000r > log 200000 MO

(‘Recovery’ from here 1s not possible).

A comumon mustalke:

(c) Correct answer with no working scores full marks.
Year 17 (or 2022) with no working scores M1 AO.
Treat other methods (e.g. “year by year calculation) as if there 1s no working.

(d) M1: Use of the correct formula with a = 20000, 3000 or 200000, and
n=9 10,11 or 15.

M1 can also be scored bv a “vear by vear method. with terms added.
{Allow the M mark if there 1s evidence of adding 9, 10, 11 or 15 terms).

1" Al is scored if 10 correct terms have been added (allow “nearest £1007).

(30000, 54500, 59405, 64751, 70579, 76931, 83855, 91402, 99628, 108595)

No working shown: Special case: 760 000 scores 1 mark, scoredas 1.0, 0.
{Other answers with no working score no marks).
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Q11.
%uestim'l Scheme Marks
Numbel
() a=4p. ar=(3p+15)and ar’ =5p+20 Bl
Sp+20 3p+15 |
(Sor=) \p =P or 4p(5p+20)=(3p+15) or equivalent M1
3p+15 4p
See (3p+15)" =0p* +90p+225 M1
20p* +80p=9p* +90p+225 - 11p°-10p-225=0 * A1+
4
(b) (p=5)(11p+45) sop= M1
p =5 only ( after rejecting - 45/11 ) Al
N.B. Special case p = 5 can be verified in (b) (1 mark only)
11x5°—10x5-225 =275-50-225=0 MIAO
(2)
(¢) 3x5+15 5x5+20
or M1
4x5 3x5+15
3
T = Al
(2)
2 1)
1)
(d) o “ J MI1Alft
10 { 3 )
ll_-'zc-’
(=2266.601568...) = 2267 &
3)
Total 11
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