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Binomial Expansion - Edexcel Past Exam Questions 2 MARK SCHEME

Question 1
Question Scheme Marks
number
[ @ A+2P =142x+., Bl
8x7 .., 8xTx6 _; M1 Al
+ £.5) Tl & £9
2 (4) 2)(3 (4) >
- +Ix%+IX or = +1.75x% + 0.875x° Al
(4)
(b) States or implies that x = 0.1 B1
Substitutes their value of x (provided it 1s <1) into series obtained in (a) M1
1e.1+02+0.0175+ 0.000875, = 1.2184 Al cao
3)
7
Alternative | Starts again and expands (1+0.025)° to
for (b)
Special case | 1+ 8x0.025 +%(0.025)2 + g ;7);6 (0.025)°. =12184 B1 M1 A1
X
(Or 1+1/5+7/400+ 7/8000=1.2184)
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 i powers of 4. Accept any notation for 8C2 and 8C3 ,eg. [2} and (3] (unsimplified) or
28 and 56 from Pascal’s tnangle. (The terms may be listed without + signs)

First Al 1s for two completely correct unsimplified terms

Al needs the fully simplified %12 and %x’_
(b) B1 —states or uses x =0.1 or %:%

M1 for substituting their value of x ( 0 < x <1) into expansion

(e.g. 0.1 (correct) or 0.01, 0.00625 or even 0.025 but not 1 nor 1.025 which would earn MO0)
Al Should be answer printed cao (not answers which round to) and should follow correct work.
Answer with no working at all 1s BO, M0, A0

States 0.1 then just writes down answer 1s B1 MOAO
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Question 2

Question Scheme Marks
number
5 .5.) 4 I‘5| k| 2
[2-39°]= .. + lz (-3x)+| ) 12307+ ... Mi
=32, —240x, +7204° Bl AL, Al
Total 4

Notes M1: The method mark is awarded for an attempt at Binomial to get the second and/or third
term — need correct binomial coefficient combined with correct power of x. Ignore errors (or

omissions) in powers of 2 or 3 or sign or bracket errors. Accept any notation for 5Cl and SC} 5
(5) 5)

e.g [ { J and l 9 l (unsimplified) or 5 and 10 from Pascal’s triangle This mark may be given

if no working is shown, but either or both of the terms including x is correct.

B1: must be simplified to 32 ( writing just 2° is B0 ). 32 must be the only constant term

in the final answer- so 32 +80 - 3x+80 +9 x” is B0 but may be eligible for M1AOAO .
Al: is cao and is for -240 x. (not +-240x) The x is required for this mark

Al:iscaoandisfor 7204 (can follow omission of negative sign in working)
A list of correct terms may be given credit i.e. series appearing on different lines
Ignore extra terms in x° and/or x* (Isw)

Special Special Case: Descending powers of x would be
Case (5%

(-3x)° +2x5x (-3x) " + 2 x| g ]x (-3x)*+..1.e. —243x" +810x" —1080x" +.. Thisis a
misread but award as s.c. MIBIAOAO if completely “correct” or M1 BOAOAO for
correct binomial coefficient in any form with the correct power of x

Alternative i 51 B

Method | Method 1: [ (2-3x)°]=2° (1+[ : ;(-3_2")+[ ) l(%)z +.. )1s MIBOAOAO { The M1 is
for the expression in the bracket and as in first method- need correct binomial
coefficient combined with correct power of x Ignore bracket errors or errors (or omissions) in
powers of 2 or 3 or sign or bracket errors}

— answers must be simplified to = 32,—240x, +720x" for full marks (awarded as before)

[(2-39°]- 2(1+[' f

Method 2: Multiplying out : Bl for 32 and MIA1A1 for other terms with M1 awarded if x or
X2 term is correct. Completely correct is 4/4

f 5 A,
(-3—2X) +| ; i(%)z +.. ) would also be awarded M1BOAOAO
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Question 3

Question
Number

Scheme

Marks

(2-5x)°

6

=)64

Award this when first seen (not 64x%)

B1

«r—6><(2)S (=5x) +

6

VL 1
=2(2) (=5%)°

Attempt binomual expansion with correct
structure for at least one of these terms_ Eg. a

6 6-
term of the form: ( )x (2) (-5
2
with p = 1 or p» = 2 consistently. Condone
sign errors. Condone missing brackets if later
work implies correct structure and allow
alternative forms for binomial coefficients

" 6
eg C or . oreven

:

M1

-960x

Not +-960x

A1l (first)

(+)6000x"

Al (Second)

(4

Way2 | 64(1+............. )

64 and (1 = ... — Award when first seen.

B1

Correct structure for at least one of the
underlined terms. E.g. a term of the form:

6
( ]x(h‘)’wnthp-lorp-z
P

consistentlyand &k = 5

Condone sign errors. Condoned mussing
brackets if later work implies correct
structure but 1t must be an expansion of

(l—k\')6 where k = £5

M1

-960x

Not +—960x

Al

(+) 6000x°

Al

(4)
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Question 4

Q_uestionf Scheme Marks
Number
(2 + 3x)*- Mark (a) and (b) together
(@) 2+ 226G + 6,230 +'¢, 2 3 + (3x)*
Furst term of 16 B1
(16 xcxx)+ (G xoxxt) +(°C xx )+ ('Cyx % x*) M1
=(16 + ) 96x + 216x° + 216x° + 81x* Must use Binonual — otherwise A0, Al Al
A0
O}
(b) (2-3x)" =16 - 96x + 216x” - 216x° + 81x* Bift
(83}
5
Alternative | 44 ryd
method (a) Khr3a) =203 1
2'a+'qE + '@’ +'a@®’+ @Y
Scheme 1s applied exactly as before
Notes for Question
(a) B1: The constant term should be 16 in their expansion
M1: Two binomual coefficients must be correct and must be with the correct power of x. Accept
4 4
‘C, or[ : ) or 4 as a coefficient, and 'C, or[ 7) or 6 as another........ Pascal’s tnangle may be
used to establish coefficients.
Al: Any two of the final four terms comrect (1.e. two of 96x + 216x” + 216x” + 81x*) 1 expansion
following Binonmal Method.
Al: All four of the final four terms correct 1n expansion. (Accept answers without + signs. can be
listed with commas or appear on separate lines)
(b) BI1ft: Award for correct answer as printed above or 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 +-216x° in the series. (Accept
answers without + signs_ can be listed with commas or appear on separate lines)
e.g. The common error 2* +*C,2%3x + *C,2%3x" +°C,2'3x° +3x* =(16) + 96x + 72x" + 24x + 3x*
would earn B1, M1, A0, A0, and if followed by =(16)— 96x + 72x* —24x° + 3x* gets BIft so
3/5
Fully correct answer with no working can score Bl in part (a) and Bl in part (b). The question stated use
the Binonual theorem and if there 1s no evidence of 1ts use then M mark and hence A marks cannot be eamed.
Squaring the bracket and squaring again may also eam B1 M0 A0 A0 B1 if correct
Omitting the final term but otherwise correct 1s B1 M1 A1 A0 BOft so 3/5
If the senies 1s divided through by 2 or a power of 2 at the final stage after an error or omussion
resulting 1n all even coefficients then apply scheme to series before this division and ignore subsequent
work (15w)
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Question 5

Question Scheme Marks
Number
)1.-)‘8’1 8)°12875IJ
Way 1 i R b 'fx,]+ 2)°\72%) ")t 2
First term of 256 Bl
('C]X...xx)+('CIX...xx:)+('C,X...xxJ) M1
=(256)—512x +448x* — 224x° Al Al
(4)
Total 4
vz | [2-Lx] =23{1-1x] =241+ .(__ ] (__ ] . (__ )
el ( 2x] ( 2 [ (1) il il 0 el B £ s
Scheme is applied exactly as before except in special case below*

Notes for Question

B1: The first term should be 256 in their expansion
M1: Two binomial coefficients must be correct and must be with the correct power of x.

8 8
Accept °C, or( IJ or 8as a coefficient, and °C, or( 2) or 28as another........ Pascal’s

triangle may be used to establish coefficients.

Al: Any two of the final three terms correct (but allow +- mnstead of -)

Al: All three of the final three terms correct and simphfied. (Deduct last mark for +-512x and +-
224x° in the series). Also deduct last mark for the three terms correct but unsimplified.
(Accept answers without + signs. can be listed with commas or appear on separate lines)

8
The common error (2—11') = 256+(8].27(-lx)+[8]26(—11’: )+(8J25(—lx’}
2 1 2 2 2 3 U2

would earn B1. M1. A0, A0
Ignore extra terms mvolving higher powers.

Condone terms in reverse order i.e. =-224x" +448x” —512x +(256)
X 2 3 3
*In Way 2 the error =2| 1+ 8 .(—lx)+ & (—lx) - A (—lx) giving
1 4 2 4 3 4
l.a 1.9

=2—4x+-;x' -—:1 1s a special case BO. M1. Al. A0 1.¢.2/4
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Question 6

?\,‘:;:2: Scheme Marks
3 ]
Gy
2
1412x Both terms correct as printed (allow 12 | Bl
= but not 1*)
S
AT 3! 2 MI: For ecither the x° term or the x° term. M1
o3k o (3xY Requires correct binomial coefficient in
+°C; ( T) + G [‘7] any form with the correct power of x. but
i i the other part of the coefficient (perhaps
including powers of 2 and/or 3 or signs)
may be wrong or missing.
Special Case: Allow this M1 only for an attempt at a descending expansion
provided the equivalent conditions are met for any term other than the first
7 6
¥ s(éf] (1)+ 8—(7—)(-35) (1)*+ .
2 21\ 2
g 7 X6
o 'CILB—J} . 'C,{-B—{] $ie
2 N
2 Al: Either 63x" or 189x°
o+ 6337+ 18927 + - y
Z g Al: Both 63x" and 189y e
Terms may be listed but must be positive
[4]
Total 4

o . : - [ 3x i
Note it 1s common not to square the 2 in the denominator of (T]and this gives

1+ 12x+126x* +756x° . This could score BIM1AOAO.

3x

2 3
Note .. + 'C:(l‘ +T) + 'C,(l’ +3—:] + ...would score MO unless a correct method

was implied by later work
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Question 7
Question
NamEes Scheme Marks
, 10
23]
Nl
o (10 PR O 11 ) VT O For either the x term or the x° term
Way 1 2 1 2 _Z£ + ) 2 _Zﬁ = including a correct binomial coefficient | M1
= == with a correct power of x
First term of 1024 | Bl
Either — 1280x or 720x’ (Allow +-1280x here) Al
=1024 —1280x + 720x”
o Both —1280x and 720x” (Do not allow +-1280x Al
here) [4]
Way 2 g 10 Ml
2-X| —2¥1-10xZ L 10X9f _X |2
4 = 8 2 8 )=
10241+ )
— 1024 —1280x + 720x° BiAl Aiil
Notes
M1: For either the x term or the x” term having correct structure i.e. a correct binomial coefficient in any form with the

correct power of x. Condone sign errors and condone missing brackets and allow alternative forms for binomial

10 10
coefficients e.g. mC, or( ; ] or even ( T) or 10. The powers of 2 or of % may be wrong or missing.

Award this for 1024 when first seen as a distinct constant term (not 1024x°) and not 1 + 1024
For one correct term in x with coefficient simplified. Either -1280x or 720x” ( allow +-1280x here)

Bl1:
Al:

2
Allow 720x° to come from (%J with no negative sign. So use of + sign throughout could give M1 B1 A1 A0

Al: For both correct simplified terms i.e. -1280x and 720x” (Do not allow +-1280x here)

Allow terms to be listed for full marks e.g. 1024, —1280x, + 720x

N.B. If they follow a correct answer by a factor such as 512—640x + 360x” then isw
Terms may be listed. Ignore any extra terms.

Notes for Way 2
M1: Correct structure for at least one of the underlined terms. 1.€. a correct binomial coefficient in any form with the correct
power of x. Condone sign errors and condone missing brackets and allow alternative forms for binomial coefficients

10
eg (o4 or(

1
this mark.
Bl: Needs 1024(1.... To become 1024
Al, Al: as before

10
J oreven ( T) or 10. ¥ may even be 0 or v o may not be seen. Just consider the bracket for
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Question 8
Question -
Nt Scheme Marks
(@) (2-9x)" =2* +%C,2°(-9x) + *C,2%(-9x)*. (b) £(x)=(1+kx)(2-9x)' = 4-232x+ BY
(a) First term of 16 in their final series |, Bl .o
Way 1 | Atleast one of ( ey x..x x)or (*Cyx..x x ) Mi
(16)—288x+ 1944 R At least one of —288x or + 1944x° Al .......
= -2 X+ X eeeseEeeuEseRRads e e e - il
________________ Both —288x and +1944x | Al
......................................................................................................................................... [41.
(a) (2-9%)*'= (4-36x+8Ix)4-36x+81x)
...... First term of 16 in their final series | B1 |
Attempts to multiply a 3 term
Way 2 = 16 — 144x + 324x7 — 144x + 1296x° + 324x° quadratic by the same 3 term M
quadratic to achieve either 2 terms in 1
_______________ xoratleast2termsin x*. |
. At least one of —288x or +1944x” | Al
= (16)—288x+ 1944x" e, SL] CETREIRR
,,,,,,,,,,,,, e S e S A G
......................................................................................................................................... 4
(@) {(’—9t)‘ —} 2? l—gx. i First term of 16 in final series | B1
Way 3 - 2
3 YRR e o= At'ieast éne oF [
= Pt S il i, ' 4] Sl : o
=2 f1+ 4[ ’x)-i- = [ 7xJ +] (i) °t(4(’3)x__'xx.. ] M1
\ = 5 - & S 2 _
. © Atleast one of —288x or +1944x° | A1
= (16)-288x+1944x* e S PN
_____________ Both:-—2RSxand L1 |l
......................................................................................................................................... (4l
_____________ _Parts (b). (c) and (d) may be marked together
B B L Follow through their value from (a) | B1ft
.......................................................................................................... PR e e SRR oy |
: \( - DI 2 May be seen in part (b) or (d)
1+kx)(2-9 = (1+ kx)[16 — 288 1944 - 4
(c) {( FEx)l x) } ¢+ T)( aE { i }) and can be implied by work in | M1
........................... parts (clor(d). | ...
xterms: —-288x +166=-232«
giving, 16k =56 = k=— k=; Al
o £ el s = | [2
(d) x* terms: 1944x? — 288kx”

”
So, B = 1944 283[;}; =1944-1008 =936 R By

..............................................

-----------
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Question Notes

(a)
Ways 1
and 3

Way 2b

®)

(©)

@

Bl cao
M1

1t Al

aud 53

Note

Special
Case

Blft

M1

Note

Al
Note

16

Correct binomial coefficient associated with correct power of x i.e ( ‘C, x...xx) or ( Cyxiiax)

403 4 4
They may have 4 and 6 or 4 and ¥ or even [l ] and ( ’] 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 +- 288x

If the candidate then divides their final correct answer through by 8 or any other common factor
then isw and mark correct series when first seen. So (a) BIM1A1A1 .It 1s likely that this approach
will be followed by (b) BO. (¢) M1AO. (d) M1AO if they continue with their new series e.g.
2-36x + 283x” +... (Do not ft the value 2 as a mark was awarded for 16)

Slight Variation on the solution given in the scheme

(2-9x)* = (2-9x)(2 - 9x)(4 - 36x + 81x%)
=(2-9x)(8-108x+486x" +..)

T Fistrermof 16 [BL
=16 — 216x +972x" — 72x + 972x° Multiplies out to give either
........... Jtermsinxordtermsin x’ | T

_ Atleastone of —288x or +1944x’ | Al
Both —288x and +1944x° | Al

=(16)—288x + 1944x” + ..

Parts (b). (c¢) and (d) may be marked together.
Must identify 4 =16 or A =their 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)

e.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. 1.e. f.t. their —288x + 16kx N.B. —288kx = —232x with no evidence of
brackets 1s M0 — allow copying slips, or use of factored series, as this is a method mark

-
k= 5 0.e.50 3.5 is acceptable

Multiplies out their (1 + k.r)(l6— 288x+ 1944x" + ) to give exactly two terms (or coefficients)
in X* and attempts to find B using these two terms and a numerical value of k.

936

Award A0 for B = 936x°

But allow Al for B = 936x" followed by B = 936 and treat this as a correction

Correct answers in parts (¢) and (d) with no method shown may be awarded full credit.
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Question 9
Questinn Scheme Marks
Number
(3-4)"
3 4703 (-1 + 03 (-1x)’ +°G3P(-dx)
First term of 243 B1
(b g od x...xx') + ( (23 x...xxz‘) + ( Ok ) M1
405 270 , 90 E

_( ’)43 ) X + T, ’)7 cas Al

g 100 Al
=(24 _ I

(243 ..) —135x + 30x » X ()
[4]
Alternative |
method ( _Tl) =3'q-$
FA+°G(-10) +°C(-3x)? £°G(-$x)° )
Scheme 1s applied exactly as before
Notes
B1: The constant term should be 243 in their expansion
M1: Two of the three binonual coefficients must be correct and must be with the correct power of x.
ox {5 o (5 o= (3
Accept "C, or[ ; ’ or 5as a coefficient, and "C, or| .ot 10 as another and "C, ort l or 10 as
\i/ = J

another........ Pascal’s triangle may be used to establish coefficients. NB: If they only include the first
two of these terms then the M1 may be awarded.
Al: Two of the final three terms correct — may be unsimplified i.e. two of —135x + 30x? — ?1‘3

405 270 5 90 ;

correct, or two of g ) X+ x*——x" (may be just two terms)

9 27

Al: All three final terms correct and simplified. (Can be listed with commas or appear on separate lines.
: , 10 1 ;

Accept 1n reverse order.) Accept correct alternatives to =g e.g. —35 or —3.3 the recurring must be

clear. 3.3 1s not acceptable. Allowe.g +—135x

e.g. The common error 3° +°C3%(-4)x + °C, 3 (-H)x? +°C,32 (- H)x* =(243) —135x — 90x? —305°
would earn B1, M1, A0, A0, so 2/4

If extra terms are given then 1sw

No negative signs in answer also eams B1. M1, A0, A0

If the series 1s divided through by 3 at the final stage after an error or omussion resulting 1n all multiple
of three coefficients then apply scheme to series before this division and 1gnore subsequent work (1sw)

: 2 405 270 ,
Special Case: Only gives first three terms =(243 . ) —135x + 30x~ ... or 243 —Tx + Tx

Follow the scheme to give B1 M1 Al AO special case. (Do not treat as misread.)

Answers suchas 243 +405-1x +270-1 x +00- %7 x°.. gain no credit as the binonmual coefficients

are not linked to the x terms.
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