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A1

A1
Note

Parts (b), (¢) and (d) may be marked together.
Mustidentify A =16 or A =rheir constant term found in part (a). Or may write just 16 if this is

clearly their answer to part (b). If they expand their series and have 16 as first term of a series it is
not sufficient for this mark.

Candidate shows intention to multiply (1-+kx) by part of their series from (a)
g Just (1+ kx)(16-288x+ ) or (1+ kx)(16-288x+ 1944x + ) are fine for M1

This mark can also be implied by candidate multiplying out to find two terms
(or coefficients) in x. L. £t their ~288x + 16k N.B. ~288kr =~232x with no evidence of
brackets is MO —allow copying slips, or use of factored series, as this is a method mark

:%oc S0.3.5 is acceptable

Multiplies out their (1 + kx)(16~288x+ 1944x" + __) to give exaetly two terms (or coeflicients)
in x* and attempis to find B using these two terms and a numerical value of k.

936

Award AO for B =936+

Butallow Al for B=936x" followed by B =936 and treat this as a comrection

Correct answers in parts (c) and (d) with no method shown may be awarded full credit.
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Scheme Marks
ERESCEP 64 scen as the only constant term in their |
expansion.
(@397 =0 + 6@ G+ GG - ML
MIE (“Cox xx) or("Cx -.xx* ). For cther the x term or the  term. Requires corrset
binomial coefficient in any form with the correct power of x, but the other part of the
cocflicient (perhaps including powers of 2 and/or —3) may be wrong or missing. The terms
can be “listed” rather than added. Ignore any extra terms.
°C,2° =3x+ °C,2' =3x + ... Scores MO unless later work implics a correct method
AL Either — S76xor 2160
. (Allow + — ST6xhere)
= 64 5T6x + 2160x° + - AlAl
‘Al: Both —576xand 2160
(Do not allow + — 576xhere)

-39 - 64+, 64 scen as the only constant term in their
- expansion.
MI: (“Coxxx)or("Cox ). For

ither the x term or the x*term. Requires
 binomial coefficient in any form

‘with the correct power of x, but the other
part of the cocflicient (perhaps including

powers of 2 andlor 3 ) may be wrong or
‘missing. The terms can be “listed” rather
than added. Ignore any extra terms.

AL Either — S76xor 2160

(Allow + — 5T6xhere)
Al: Both —576xand 2160x°
(Do not allow + — 576x herc)

= 64— 576x + 2160x" + ...
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(b)

Candidate writes down (1 + ;]x(ﬂmrpnn(a)amwcn at least up to the term in x).
(Condone missing brackets)
(l+;]‘“*57ﬁ(+m)ur(l+5 |(64 - 576x + 2160. ) or M1
[1 + f)mf(l + 5)575; or (1 + f)u7[| + 1]575”[| + 1]z|mx1
2 2 2 2 2
or 64+32x,—576x~288x", 2160x" +1080x" arc finc.
AT Atleast 2 terms correct as shown.
(Allow + — Sd4xhere)
=64 - 544x + 187207 +... Al: 64 — 544x + 1872 AlAL
The terms can be “listed” rather than
added. Ignore any exira terms.
131}
Total 7
SC: 1 a candidate expands in descending powers of x only the M marks are available
e (039 |- (30 GO GO
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lr)«:..:‘:: Scheme Marks
(2+3x)'- Mark (a) and (b) together
2@ | 2°+'C200+ GRG0+ ()
First term of 16 Bl
(1€ %) # (G +(“C x4 Coxxx’) Ml
=(16+)96x + 216x + 216x" + 81x* Must use Binomial — otherwise A0, AL AL
A0
@
®) | 2-39°=16-96x +216x" ~ 216x° + 81" BIft
(&)
5
‘:"::;ﬁ';:f @430 =20+ )

2+HGE) +GET HCGE @)
Scheme is applied exactly as before
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Notes for Question 2

@

()

BI: The constant term should be 16 in their expansion
MI: Two binomial coefficients must be correct and must be with the correct power of x. Accept

. Pascal’s triangle may be

4 4
‘q m[l] or 4as a coefficient, and ‘C, m[z] or 6.as another..

used to establish coefficients.
AL: Any two of the final four terms correct (i.c. two of 96x + 216x" + 2163 + 81x") in expansion
following Binomial Method.

AL: All four of the final four terms correct in expansion. (Accept answers without + signs, can be
listed with commas or appear on separate lines)

BIft: Award for correct answer as printed above o ft their previous answer provided it has five
terms ft and must be subtracting the x and x terms

Allow terms in (b) to be in descending order and allow +-96x and +-216¢'in the series. (Accept
answers without + signs. can be listed with commas or appear on separate lines)

e.g. The common emror 2* +°C,23x + ‘C,2%3¢° +'C,23x° +3x* =(16) + 96x + 72" + 24x° +3x°
would cam B1, M1, A0, A0, and if followed by =(16)~ 96x + 72" ~24x' +3x' gets BIft so
3/5

Fully correct answer with no working can score BI in part (a) and BI in part (b). The question stated use
the Binomial theorem and if there is no evidence of its use then M mark and hence A marks cannot be camed.
Squaring the bracket and squaring again may also carn BI MO A0 A0 BI if correct

Omitting the final term but otherwise correct is BI MI Al A0 BOft s0 3/5

If the series is divided through by 2 or a power of 2 at the final stage after an error or omission

in all even coefficients then apply scheme to series before this division and ignore subsequent
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Question Scheme Marks
‘number.
3 (). 1+ =1+2x+.., . Bl
8><7><6 8 M1 Al
3
= +§r’+}x‘ or = +1.75x +0.875x Al @
(b) States or implies that x = 0.1 Bl
Substitutes their value of x (provided it is <1) into series obiained in (a) vl
ie. 1+0.2+0.0175+0.000875, = 12184 Al cao
®)
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Alternative
for (b)
Special case

Starts again and expands (1+0.025)" to

1+ 8x0.025 + 37 0,025y + 276
2 23

(Or 1+ 1/5+ 7/400 + 7/8000 = 1.2184)

(0.025)°, =1.2184 BLMLAIL

Notes

(a) B1 must be simplified

‘The method mark (M1) is awarded for an attempt at Binomial to get the third and/or fourth term
~ need correct binomial coefficient combined with correct power of x. Ignore bracket errors or

8 8
errors in powers of 4. Accept any notation for *C, and °C}, e.g. [z) and [3] (unsimplified) or
28 and 56 from Pascal’s triangle. (The terms may be listed without + signs)

First Al is for two completely correct unsimplified terms

A1 needs the fully simplified 3x* and 1x*.
(b) BI - states or uses x=0.1 or $ =5

M for substituting their value of x (0 < x <1) into expansion
(e.2. 0.1 (correct) or 0.01, 0.00625 or even 0.025 but not 1 nor 1025 which would earn M0)
A1 Should be answer printed cao (not answers which round to) and should follow correct work.
Answer with no working at all is B0, M0, A0

States 0.1 then just writes down answer is BI MOAO
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Question

Scheme Marks
Number
243 as a constant term seen. | BI
2 {G+b |= OF + TGO bx) + CO (b + . 40sbx | B
@ = 243 4 405bx + 2705 + ... ((€xx) o (*Cxxd) | ML
27067 or 270(kx)" | Al [4]
. Establishes an equation from
(b) | {2Acoeff x) = coeff | = 2(405b) = 2706 their coefficients. Condone 2 on | M1
the wrong side of the equation.
b= 3(gnore b= 0, if scen) | Al

121
6
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(@)

‘The terms can be “listed” rather than added. Ignore any extra terms.

1#BI: A constant term of 243 seen. Just writing (3)°is BO.

2°*Bl: Term must be simplified to 405x for BI. The x is required for this mark. Note
405 + by is BO.

MI: For gither the x term or the ¥ term. Requires correct binomial coefficient in any form with the

correct power of x, but the other part of the coefficient (perhaps including powers of 3 and/or b) may be

‘wrong or missing.

s i3 303 .

Al: For cither 2705°¢ or 270(bx)%. (If 270bx” follows 270(bx)* , isw and allow A1)
Altern:

Note that a factor of 3" can be taken out first: 3° (1 + bTX) ., but the mark scheme still applies.

Ignore subsequent working (isw): Isw if necessary afier correct worki
g 243+ 403bx + 2700% +. leading 1o 9 + 15bx + 10b% + ... scores BIBIMIAT isw.

‘Also note that full marks could also be available n part (b), here.

‘Special Case: Candidate writing down the first three terms in descending powers of x usually get
(Bx)° +°C,(3) (bx)* + *C,(P(bx)’ + .. = b +15b'x* + 906’5 + .

Soaward SC: BOBOMIAO for either (°C, x..xx*) or (*C,x...xx")





image13.png

image49.png
Question

e o Scheme Marks
Q (@) (1-8x)" :1+(§)(&)+#(—h)’ ) M A1
=1-4x-8x";-32x"— ... A5 A1 (4)
3
| = —— M
®) ((1-8x)=,]1 ma)
— 2 E:@ * cso | A1 @
100 V255
(¢) 1-4x-8x* ~32x° =1-4(0.01)-8(0.01)° -32(0.01)"
=1-0.04-0.0008-0.000 032 =0.959 168 m
V23 =5x0.959 168 m
=479584 cao | A1 [E)

O]
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Question

Scheme

Marks

Way 1

Way2

@
Way3

(@) (2-9x)' =2' +'C2°(-93) + ‘C.2%(-92)", (b) £(x)=(1+kx)(2-9x)' = 4-232x + Bx®
First erm of 16 n their final series
Atteastone of (G x..xx) or (‘Cox..x )

=(16)-288x+ 19445 e

736+ 8@ Ta6x 4 81

‘Kitempis (o multiply a 3 term
‘quadratic by the same 3 term
quadratic to achieve cither 2 terms in

. xoratleast 2 terms in x*
At least one of —288x or + 1944;

= (16)-288x+ 1944x*

{2-90" =} z’(p;x) First term of 16 in final series
0y a9 Atleast one of

= 2f1eaf-2y) 202, e,
Z[‘M( 2 )* 2 [ 2 ]* ] (4 ")“(% ")

Atleast one of —288x or + 1944x
Both ~288x and + 1944x"

Bl

Al
Al
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Parts (b), (¢) and (d) may be marked together

i {0+ kx)2-90)'} = @+ k(16 - 2885 + [19442°+ )

xterms: —288x + 16kx = ~ 232
7

giving, 16k =56 = k

)

¥ terms: 19447~ 288kx"
So, B= 1944723&[%) = 1944- 1008 = 936

....Follow through their value from (a) |

‘May be seen in part (b) or (d)
and can be implied by work in

“parts (¢)or ).

LN

Mi

Al

)
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Question § Notes

@
Ways 1
and 3

Way 2b

Blcao

1AL

2A1

Note

Special
Case

16

Correct binomial coefficient associated with correct power of x ie. ('€, x...xx) or (*C, x..xx*)

4 (4
They may have 4 and 6 or 4 and ? oreven (‘ ] and [2] as their coefficients. Allow missing

signs and brackets for the M marks.
At least one of —288x or + 1944x" (allow +- 288x)

Both ~288x and +1944x" (May list terms separated by commas) Also full marks for correct
answer with no working here. Again allow +- 288

If the candidate then divides their final correct answer through by 8 or any other common factor
then isw and mark correct series when fist seen. So (a) BIMIATAT It s lkely that this approach
will be followed by (b) BO, (¢) MIAO, (d) MIAO if they continue with their new series ¢.¢.
2-36x + 283" +... (Do not f the value 2 as a mark was awarded for 16)

Slight Variation on the solution given in the scheme

(2-9%)° = (2-9x)(2-9x)(4 - 36x+ 81x)

—9x)(8—108x+486x* +..)

: ___Fin of 16
Viultiplies out o give either
777777 2termsinxor2 terms in
‘At least one of —288x or +1944x°
Both ~288x and +1944x°

6 - 216x +9720° — T2x + 972"

6)- 288x +19442° +





