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Teacher Notes
These Bronze, Silver and Gold worksheets are designed to be used either straight after the content has been taught or as part of a skills gap analysis, especially as students move into year 13.
They are drawn from the latest specification questions and legacy questions. The papers are between 25 and 35 marks.
The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson Edexcel AS and A Level Mathematics: Pure Mathematics Year 1/AS’ textbook. 
Non-Calculator Questions
The new specification allows calculators to be used in all papers. We have, however, put these questions together with the intention that students can complete them without a calculator. It’s important for pupils to be able to maintain their non-calculator skills, especially on topics such as surds or indices, to support question that use the keywords “show that” or “prove”. If you wish to ease the difficulty slightly then you can, of course, allow students to attempt them with the support of a calculator.
Quick Links  
(Press Ctrl, as you click with your mouse to follow these links)
· Bronze Questions
· Bronze Mark Scheme
· Silver Questions
· Silver Mark Scheme
· Gold Questions
· Gold Mark Scheme
The Platinum Questions below are taken from the Advanced Extension Award. You can use these in class as high level problem solving questions, either with individual students or as group problem solving exercises. On the Advanced Extension Award students, typically, need to get around 50% to get a Merit and around 70% to get a distinction.
· Platinum Questions
· Platinum Mark Schemes
Extension and Enrichment
If you have students that have enjoyed the challenge of the Gold questions, then they should have a go at the more challenging question from our Advanced Extension Award (AEA) papers. The Mathematics AEA is a single, 3 hour non-calculator paper, taken at the end of year 13. It helps students to develop high level problem solving and proof skills. It is entirely based on the content of the A Level Mathematics Course. No extra material needs to be covered to take the AEA in Mathematics. A second important difference is that marks are awarded for the clarity and quality of their solution. Developing this key skill, alongside the extra problem-solving experience, can pay dividends in the way they approach A Level Mathematics and Further Mathematics problems.
More information about the Advanced Extension Award can be found here on the Pearson Edexcel Website, or here on the Maths Emporium
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Calculators may not be used
The total mark for this section is 30

Q1
 
Find the first 3 terms, in ascending powers of x, of the binomial expansion of (2 − 3x)5
giving each term in its simplest form.


(Total for Question 1 is 4 marks)
__________________________________________________________________________

Q2
 
(a)  Find the first 4 terms, in ascending powers of x, in the binomial expansion of
(1 + kx)10

where k is a positive constant. Give each term in its simplest form.
(3)
Given that, in this expansion, the coefficients of x and x3 are equal,
(b)  find the exact value of k,
(3)
(c)  find the coefficient of x2
(1)

(Total for Question 2 is 7 marks)
__________________________________________________________________________
 



Q3

 (a)  Find the first 4 terms, in ascending powers of x, of the binomial expansion of
(2 + kx)7

where k is a non-zero constant. Give each term in its simplest form.

(4)
Given that the coefficient of x3 in this expansion is 1890
(b)  find the value of k.
(3)

(Total for Question 3 is 7 marks)
__________________________________________________________________________


Q4
 
Find the first 3 terms, in ascending powers of x, of the binomial expansion of


giving each term in its simplest form.

(Total for Question 4 is 4 marks)
__________________________________________________________________________


Q5
 
Find the first 3 terms, in ascending powers of x, of the binomial expansion of (3 − 2x)5 , giving each term in its simplest form.


(Total for Question 5 is 4 marks)
__________________________________________________________________________




Q6
 

Given that  ,
(a) write down the value of b.
(1)

In the binomial expansion of (1 + x)40, the coefficients of x4 and x5 are p and q respectively. 

(b) Find the value of 
(3)

(Total for Question 6 is 4 marks)
__________________________________________________________________________
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Calculators may not be used
The total mark for this section is 25

Q1

Find the first 3 terms, in ascending powers of x, in the binomial expansion of
(2 − 5x)6
Give each term in its simplest form.
(Total for Question 1 is 4 marks)
__________________________________________________________________________



Q2
 
(a)  Find the first 4 terms, in ascending powers of x, of the binomial expansion of (1 + ax)7, 
where a is a constant. Give each term in its simplest form.

(4)
Given that the coefficient of x2 in this expansion is 525,
(b)  find the possible values of a.
(2)

(Total for Question 2 is 6 marks)
__________________________________________________________________________

Q3
 
(a)  Find the first 3 terms, in ascending powers of x, of the binomial expansion of
(2 + kx)7
where k is a constant. Give each term in its simplest form.
(4)
Given that the coefficient of x2 is 6 times the coefficient of x,
(b)  find the value of k.
(2)

(Total for Question 3 is 6 marks)
__________________________________________________________________________
Q4
 
(a)    Use the binomial theorem to find all the terms of the expansion of
(2 + 3x)4
Give each term in its simplest form.
(4)

(b)    Write down the expansion of
(2 − 3x)4

in ascending powers of x, giving each term in its simplest form.
(1)

(Total for Question 4 is 5 marks)
__________________________________________________________________________

Q5
 
Find the first 4 terms, in ascending powers of x, of the binomial expansion of

 
giving each term in its simplest form.
(Total for Question 5 is 4 marks)
__________________________________________________________________________

End of Questions




[bookmark: SiMS]

Silver Mark Scheme

Q1[image: Table

Description automatically generated]
 






[image: Table

Description automatically generated][image: Text

Description automatically generated]Q2
 


[image: Text

Description automatically generated]Q3
[image: Text, letter

Description automatically generated]
 




[image: Table

Description automatically generated]Q4
 




Q5
 
[image: Table

Description automatically generated]
 

 










[bookmark: _Hlk76578713][image: http://upload.wikimedia.org/wikipedia/commons/b/b1/Silver_star.png]Gold Questions							 [image: ]
Calculators may not be used
The total mark for this section is 33

Q1

 
Find the first 4 terms, in ascending powers of x, of the binomial expansion of


giving each term in its simplest form.
(Total for Question 1 is 4 marks)
__________________________________________________________________________

Q2
 

(a)  Find the first 4 terms of the expansion of  in ascending powers of x, giving each term in its simplest form.

(4)
(b)  Use your expansion to estimate the value of (1.005)10, giving your answer to 5 decimal places.
(3)
(Total for Question 2 is 7 marks)
__________________________________________________________________________


Q3
 
(a)  Find the first four terms, in ascending powers of x, in the binomial expansion of (1 + kx)6, where k is a non-zero constant.

(3)
Given that, in this expansion, the coefficients of x and x2 are equal, find
(b)  the value of k,
(2)
(c)  the coefficient of x3 .
(1)

(Total for Question 3 is 6 marks)
__________________________________________________________________________
 
Q4
 
(a)  Find the first 3 terms, in ascending powers of x, of the binomial expansion of
(2 − 9x)4
giving each term in its simplest form.

(4)
f(x) = (1 + kx)(2 − 9x)4, where k is a constant

The expansion, in ascending powers of x, of f(x) up to and including the term in x2 is
A − 232x + Bx2
where A and B are constants.
(b)  Write down the value of A.
(1)
(c)  Find the value of k.
(2)
(d)  Hence find the value of B.
(2)
 
(Total for Question 4 is 9 marks)
__________________________________________________________________________
 

Q5
 
(a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of



giving each term in its simplest form.
(4)


(b) Use your expansion to estimate the value of (1.025)8, giving your answer to 4 decimal places.
(3)
 
(Total for Question 5 is 7 marks)
__________________________________________________________________________

End of Questions
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Calculators may not be used
The total mark for this section is 15

1 	In the binomial expansion of



the coefficients of x2 and x3 are equal and non-zero.
(a)	Find the possible values of n.
(4)

(b)	State, giving a reason, which value of n gives a valid expansion when x = 
(2)
(Total for Question 1 is 6 marks)
__________________________________________________________________________

2	In the binomial expansion of 

(1 – 4x) p,   x < ,
	the coefficient of x2 is equal to the coefficient of x4 and the coefficient of x3 is positive.

Find the value of p. 
			(Total for Question 2 is 9 marks)
__________________________________________________________________________

End of Questions
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	Question
	Scheme
	Marks

	1. (a)
	


	M1

	
	
    (o.e.)
	A1

	
	

	dM1

	
	
                                     
	A1   (4)

	(b)
	

	M1

	
	
So should choose 
	A1   (2)

	
	
	[6]



	2.        
	(1 – 4x)p = 



(4x)2 + (4x)3 + (4x)4...
	M1 
at least x2 term

	
	

Equation:   42 =   44           attempt equation 
	M1 (ignore x’s)

	
	
                                      1 =        cancel or factor p(p – 1)
	M1 

	
	i.e.       0 = 4p2 – 20p + 21
	A1

	
	i.e.       0 = (2p – 3)(2p – 7)                                                                    solving
	M1

	
	

i.e.       p =  or                                                                                     both
	A1

	
	coefficient of x3 > 0    p(p – 1)(p – 2) < 0                    x3 coefficient examined
	M1

	
	so    p  0   and p  1
	A1

	
	

                        p     p = 
	A1

	
	
	(9 marks)
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Question
number

Scheme Marks

Notes

:‘2‘173)()+1;JZ’[73X)1+ M1

=32, 240, +7204° BL, AL, Al

Total 4

MI: The method mark is awarded for an attempt at Binomial o get the second and/or third
term - necd correet binomial oeficient 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 °C, and °C,

(5)_ (s
INES ( ; | ansimpiiied) or 5 and 10 from Pascals iangle This mark may be given
1f o working is shown, but ether or both of the terms Including x s correct.

B must be simplified to 32 (writing just 2° 1s B0 ). 32 must be the only constant term

i the final answer- 50 32 +80 - 3x+80 +9 x” is BO but may be eligible for MIADAQ
AL is cao and s for 240 x. (not +-240x) The x s required for this mark
Al:iscaoandisfor 720 (can follow omission of negative sign in working)
Alist of correct terms may be given credit .. seies appearing on different lines

Ignore extra terms in +° and/or ' (1sw)

Special
case

Special Case: Descending powers of x would be
(30" +2x5% (3 + 2

:z‘x173x]1+ Le. ~243¢ +810x' ~1080x' +.. This Isa

misread but award as s.c. MIBIAOAO if completely “correct” or M1 BOADAO for
correct binomial coefficient in any form with the correct power of x

‘Alternative
Method

i, (5) -3x,
%M 3 ; )+ )is MIBOAOAO { The M1 is
for the expression i the bracket and as In first method- need corrct bisomial
coeffcent comblned with cortet powes of x Ignore bracket eors o efors (or omislons) in
powers of 2o 3orsgn o bracket emrors)
~ answers must be simplified to = 32,~240x.+720x*for full marks (awarded as before)
(5) =3x.,

[3]E27 . ) would also beavarded M1B0A0AD

Method 2: Multiplying out : BI for 32 and MIAIAI for other terms with M1 awarded If xor
2 term is correct. Completely correct is 4/4

Method 1: [(273;()‘]:2‘114?{(7

[@-309°]-20+( 15 ‘](7372"“
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‘Question
~ Scheme Marks
(14k)°
@ 1470 + PG’ + )’
1490 xoxx) + (€ xox ) + (UG x.x 2 M1
=1+10kx. + 45K +120K°x BL Al
®
® 1208° =10k M1
M1
Al
© - ®
() 15
i )
|7 marks)
Notes
@
M1 All three binomial coeficients st be correct and must be with the correct power of x. (Ignore k) Accept
10) (10 10)
°Gor| | [or 10as a coeffcient, and °C; or| " |or 4325 amother and °C, o s | or 120 as another

Pascal's triangle may be used to establish coefficients

B The first two terms correct (i.e. =1+10kx )

AL The third and fourth terms are correct — allow with brackets (k) (Le. 45%°x +1201°x° or 45(i0)? +120()’ )
(Accept answers without + signs, can be listed with commas or appear on separate lines)

If extra terms are given then isw

®

MI: Sets their Coefficient of x equal to their Coefficient of x*but must have differing powers of &

MI: Divides then takes 2 square foot to give a value for  (May use difference of two squares to find & which is fine)

1«/’(

Al k= or S or o (qeeds o have just the one psitive answes — if egative sqare rootis also given.
this is AO)

If there are x terms present e.g. 120k°x” = 10kx then this is MOMOAO

If both powers of £ are the same this s also MOMOAO

©

BI ‘lLf or ‘: or 3.75 or equivalent Allow %,ﬁ (can follow negative value for )
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I Scheme Marks.
(2+k)
@ 27+762° (k) + 76,2 (k) + 76,2 ey
First term of 128 Bl
(76 xx) + (1€} + (7€), M1
=(128 ) + 448kx + 672 560k ALAI
“@
®) 560k’ =1890 M1
5 _ 1890 dM1
B k-
560
=150 Al
3)
(Tmarks)
Alternative :
method | (2+kx) =201+ &)
For (a)

20+7G6¢0 + 669 < GG
Scheme is applied exactly as before

)
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Nates
@

BI: The constant term should be 128 in their expansion (should not be followed by other constant terms)
MI: Two of the three binomial coefficients must be correct and must be with the correct power of x. Accept

e or[ 1} or 7as a coefficient, and ' C, ar[

7 B 7
]o( 21as another and 'C, or[}] or 35 as another

Pascal's triangle may be used to establish coefficients

AlL: Two of the final three terms correct (i.e. two of 448k + 672kx* +560F°x°..).

AlL: All three final terms correct. (Accept answers without + signs. can be listed with commas or appear on
separate lines)

e.g. The common error =(128..) +448kx + 672kx” +560k’.. would eam B1. M1, A0, A0, s0 2/4 Then
would gain a maximum of 1/3 in part (b)

If extra terms are given then isw

If the final answer is given as =(128 ..) +448kx + 672(kx)" +560(kx)’.. with correct brackets and no errors
are seen, this may be given full marks. If they continue and remove the brackets wrongly then they lose the
accuracy marks.

Special case using Alternative Method: Uses 2 (1 +4£)" is likely to result in a maximum mark of
BOMIA0AO then MIMIAQ

If the correct expansion is seen award the marks and isw

®)

MI: Sets their Coefficient of x* equal to 1890. They should have an equation which does not include a
power of x. This mark may be recovered if they continue on fo get £=1.5

AMI: This mark depends upon the previous M mark. Divides then attempts a cube root of their answer fo
give k the intention must be clear. (You may need fo check on a calculator) The correct answer implies
this mark.

Al: Any equivalentto 1.5 _If they give — 1.5 as a second answer this is AQ
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Way 1

First term of 1024 | B1

Either — 1280cor 720x" (Allow-+-1280xbere) | AL
—1024-1280x + 720
— Both —1280r aad 720" (Do motallow +-1280c | 51
= I—
Way 2 g M
(sz 2 1-10x2 ., 1029 _Z}?
4 =572 (s
1024(1....)
- 1024 -1280x + 7202° Blat ‘?:]
Notes

M1: For either the x term or the x” term having correct structure ie. a correct binomial coefficient in any form with the
correct porwer of x. Condone sign erors and condone missing brackets and allow alternatve forms for binomial

. 10 10

coticiense c,m(]]am(ﬂmo The powers of 2 o of 4 aaybe wrong o mising
B1: Award this for 1024 when first seen as a distinct constant term (not 1024x°) and not 1 + 1024
AlL: For one correct term in x with coefficient simplified. Either -1280x or 720x" (allow +-1280x here)

;

Allow 7205 1o come fom (;] with no negatie sgn. 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, + 7205°

NB. Ifthey follow a correct answer by a factor such as 512-640x + 360" then isw
‘Terms may be listed. Tgnore any extra terms.

Notes for Way 2
M Correct structure for at least one of the uaderlined terms. i€, a correct bisomial coefficient in any form with the comect
‘power of x Condone sign errors and condone missing brackets and allow altenative forms for binomial coefficients

» g 10
ee "G ar( N ] oreven (T) or 10,k may even be 0 or 2* may not be seen. Just consider the bracket for
this mark

B1: Needs 1024(1.... To become 1024
AL Al as before





image13.jpeg
Question
Mo Scheme Marks
(3-2x)° =243, +5%(3) (-2x)=-810x B1, B1
P MOAL (4
+ 5’2‘4(3)‘(—2x>~ - +1080x> @
0]
Hotes First term must be 243 for B1, writing just 3° is B0 (Mark their final answers except in
second line of special cases below).
Term must be simplified to ~810x for B1
The x is required for this mark.
The method mark (M1) is generous and is awarded for an attempt at Binomial to get the
third term.
There must be an x* (or no x- i.e. not wrong power) and attempt at Binomial Coefficient
and at dealing with powers of 3 and 2. The power of 3 should not be one, but the power of
2 may be one (regarded as bracketing slip).
5\ (s
So allow [z] or [3] or °C, or °C; or even G] or G) oruse of “10° (maybe from
Pascal's triangle)
May see °C,(3)*(-2x)" or °C,(3)°(-2x") or °C,(3)*(—3x?) or 10(3)(2x)* which would
each score the M1
Alis c.a.0 and needs 1080x” (if 1080x” is written with no working this is awarded both
marks i.e. M1AL)
Special | 243+ 810x+1080x" is BIBOM1A1 (condone no negative signs)
cases

Follows correct answer with 27-90x +120x” can isw here (sp case)~ full marks for
correct answer

Misreads ascending and gives —32x° +240x* —720x’ is marked as BIBOMIAO special
case and must be completely correct. (If any slips could get BOBOMIAO)

Tgnores 3 and expands (1+2x)° is 0/4

243, -810x, 1080x? is full marks but 243, -810, 1080 is BLBO,M1,40

5
NB Alternative method 3°(1-3x)’ =3° -5x3*x(3x)+ [l]f (~2x)' +.. is BOBOMI140
— answers must be simplified to 243 ~810x +1080x" for full marks (awarded as before)
5
Special case 3(1-2x)° = 3—5x3x(%x)+[3)3(7

x)"+...is B0, B0, M1, 40

Or  31-2x)° is BOBOMOAO
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40\ 401
(@) [4) :“;' (1+x)" coefficients of x*and x°are p and g respectively.
b=36 Bl
Candidates should usually “identify” two terms as their p and g respectively. (1)
®) Any one of
Term 1 or
o ! Term2
Term 1 o 9c, or 0 o HCACYGY) o 91399 correct. | M1
4 4136! 4 (Tgnore the
Iabel of p
Term andlor )
40 Both of th
2 o 90, or O HGAGHENC | oq00g oth of them
5 51351 51 correct.
(Ignore the | A1
Iabel of p
andlor g.)
g _ 658008 [ 36 658008
Hence, & = al
ence. 2 91390{ 5 for S0 oe | A1 0o cso
()]
41
Notes
(a) | BI: for only 5 =36.
() | The candidate may expand out their binomial series. At this stage no marks should be awarded

until they start to identify cither one or both of the terms that they want to focus on. Once they
identify their terms then if one out of two of them (ignoring which one is  and which one is )
is correct then award M1 If both of the terms are identified correctly (ignoring which one is p
and which one is g) then award the first AL
40
Term1=[ )t or 9c (%) or 20 ot o HCACYGY) 4
4 a6l
4005 HCIEBENEE 5
S35 Bl
are fine for any (or both) of the first two marks in part (b).

658008 - equivalent. Note that L must be independent of .
91390 P

or 91390x*,

40 .
Tmzs[s)x‘ or “Ci(x*) or or 658008x°

2°4 Al for stating 2 as
»

Also note that ? or 7.2 or any equivalent fraction is fine for the 2 A1 mark

SC: It candidate sates £ - . then award MIATAO
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Note that either 2290 or 235! o1 be awarded MIAL
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Scheme
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(2-5%)

Award this when first seen (not 64")

B1

“Attempt binomial expansion with correct
Structure for at least one of these terms. E.g.

term of the form: [;]43)"’(—{\)'

withp=1or p =2 consistently. Condone
sign esrors. Condone missing brackets f later
work implies correct structure and allow
altemative forms for binomial coefficients

ol frem(3)

M1

—960x

Not_+-960x

Al (first)

(+)6000x*
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@

Way 2

64(1%..

64and (1% ...~ Award when first seen.

B1

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

6
l ]/[h)p\lmhp-lmp-l
P

consistently and & = £5
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Number

Scheme Marks

(a) (1+ax)’ =1+7ax.. or 1+7(ax)... (Notunsimplified versions) |p1

7 7x6x .
+ j6 (ax)? *%mﬁ Evidence from one of these terms is cnough | p
+2la’x? or +21(ax)’ or +21(a’x?) Al
+35a°x° or +35(ax)’ or +35(a’x’) Al

“
(b) 21a> =525 m
a=%5  (Both values are required) A

(The answer a = 5 with no working scores M1 A0) @)

6

(a) The terms can be ‘listed” rather than added.
MI: Requires correct structure: a correct binomial cocfficient in any
form (perhaps from Pascal's triangle) with the correct power of x.

Allow missing as and wrong powers of a, ¢.2
7x6x5

3x2

a

However, 21+a’x” +35+a’x" or similar is M.
1+7ax+21+a’x? +35+a’x’ =57 +..... scores the B (isw).

¥ ¥
[ ]md [3) or equivalent such as 7 C, and 7 C; are acceptable,

but ot (;] or [;) (unless subsequently corrected).
1" Al: Correct x* term. 2™ Al: Correct x* term (The binomial
coefficients must be simplified).

Special case:
If (ax)* and (ax)’ are seen within the working, but then lost.

A1 A0 can be given if 2lax’ and 35ax” are both achieved.
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a’s omitted throughout:
Note that only the M mark is available in this case.
(b) M: Equating their coefficent of x*to 525
An equation in a ora® alone is required for this M mark. but allow
“recovery” that shows the required coefficient. ¢.g.
21a’x* =525 = 2la® =525 is acceptable.
but 21a’x*

25 = a’ =25 is not acceptable.

After 21ax? in the answer for (a). allow ‘recovery’ of a® in (b) so that
full marks are available for (b) (but not retrospectively for (a)).
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Q (@) (7x..xx) or (21x..xx') The7or2l can be in ‘unsimplified’ form. M1
i,
(2+k) +2‘x7xh+25x[‘]k'
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®) | 6xa4sk =672k> m
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16l
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‘powers of 2 and/or ) may be wrong or missing.

7

7 7 P
Allow binomial coefficients suchns[l],[T],[’]. 6,y

Horwever, 448+ kx or similar is MO.
BI. AL Al for the simplified versions seen above.
Altemative:

Note that a factor 27 can be taken out first: 1‘(|+

Ignoring subsequent working (isw

Tsw if necessary after comrect working:

eg 128+ 448kc+ 6726y M1BIALAL
=418k 208w

(Full marks are still available in part (b))

but the mark scheme still applies.
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®) | M1 for equating their coefficient of x*to 6 times that of x... to get an equation in k,
o cquating their coefficicat of x o 6 times that of x°. 10 get an equation in k.

Allow this M mark even if the equation is rivial. providing their coefficients from part (a)

have been used. e.g. 6x 448k = 672k . but beware k = 4 following from this, which is A0,
An cquation in k alone is required for this M mark, so.

g 6x 448k =672k = k=4 or similar is MO A0 (equation in coefficients only is

never seen). but
g 6x48ke =672k = 6x448k =672k = k=4 will get M1 Al

(as coefiicients rather than terms have now been considered).

‘The mistake :(| +7] would give a maximum of 3 marks: MIBOAOAO, MIAL
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Question
i Scheme Marks
(2+30°- Mark (2) and (b) together
@ 2 +'G2°6) + ‘G260 + G2 G0 + B
First term of 16 B1
(4G ) + (€ ) 4Gy ) (Y€ x*) v
=(16.+)96x + 216x° +216x° + 81y Must use Binomial — otherwise A0, | AL Al
A0
@
®) (2-30)" =16 - 96x + 216x° - 216x° +81x* BIft
a
s
Alternative ST
methea oy | @30 =TA+D
2ra+'gE@+'a@®@ o+ @Y
Scheme is applied exactly as before
Notes for Question
@ | B The constant ferm should be 16 in their expansion
M1 Two binomial coefficients must be correct and must be with the correct power of x. Accept
4 4
G w(l) or 4as a coefficient, and C, w[z) Or 6as another........ Pascal's triangle may be
‘used to establish coefficients.
AL Any two of the final four terms correct (ie. two of  96x + 216x" +216x° + 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 or It thelr previous answer provided it has five
terms fl and must be subtracting the x and x*terms
‘Allow terms in (b) to be in descending order and allow +-96x and +-216v'in the series. (Accept
answers without + signs. can be listed with commas or appear on separate lines)
e.g The common error 2° +'G, 231 + ‘C,23%° +°C,23P +31" =(16) + 96x + 125" + 24x° + 35"

‘would eam B1, M1, A0, A0, and if followed by =(16)~ 96x + 7
31

Fully correct answer with no working can score BI in part (a) and BI in part (b). The question stted use:
the Binomial theorem and if there is no evidence ofis use then M mark and hence A marks cannot be camed.
Squaring the bracket and squaring again may also eam B1 MO A0 A0 BI if correct

Omitting the final term but otherwise correct is BI M1 A1 A0 BOft 50 3/5

Ifthe series is divided through by 2 or a power of 2 at the final stage after an error or omission
resulting in all even coefficients then apply scheme to series before this division and ignore subsequent
‘work (15w)

—20¢ +3¢* gets BIft s0
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Question Scheme
Number G
Y
Way 1 [2 e ]
Furst term of 256 Bl
(Gxxx) + (*Caxx?) +(*Gx.x ) ™I
=(256)—512x+448x7 - 224x° Al Al
“
Total 4
g 9 9
B [ e a8
Scheme s applied exactly as before except in special case below*

Notes for Question

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

8 8
Accept °C; "{1] or 8as a coefficient, and °C, w(J or 28as another........ Pascal’s
triangle may be used to establish coefficients.
AL Any two of the final three terms correct (but allow +- instead of )
/AL: All three of the final three terms correct and simplified. (Deduct last mark for +-512v and +-
224 in the series). Also deduct last mark for the three terms correct but unsimplified.

(Aceept answers without + signs. can be listed with commas or appear on separate lines)

s o1 O 1 (2 ()

Ignore extra terms involving higher powers
24x° + 448x° - 512x + (256)

(1Y) ) s

:174x+%x:7%fisasynhlnteBOAMl.ALAO ie 24

The common error [

Condone terms in reverse order i.c.
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Question

Number Scheme Marks
(3]
2
i Both terms correct as printed (allow 122 | BL
& but not 1)
[EnnEs
2
¢ e, xxx)or (UG, x.
+M(£]+x(7xa)[£}+ (‘e Jer(
2 3 \2 MI: For cither the. or M1
3V N Requires correct binomial coefficient in
(7) + ;[7] any form with the correct power of x. but
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 ferm other than the first
(3
2] e 22 s
wo(3) =)
2 s Al Either 63+ or 189"
He Al: Both 63¢°and 189x° peis
Terms may be listed but must be positive
0]
Total 4

Note it is common not to square the 2 in the denominator of[ ]...d this gives

1+12x+126x" +756x° . This could score BIMIAOAO.

Note +..would score MO unless a correct method

was implied by later work
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Question Scheme Marks
Number
(a)
M1A1
45 2 3
=145+ 22(or 11.25)F + 155 coeffs need to be these, ie, simplified)| A1; A1 (4)
[Allow ATAD, if totally correct with unsimplified, single fraction coefficients)
(b) | (1+1x0.01)°=1+50.01)+ (T)Om 25)(0.01)" + 15(0.01)° M1 A1
1+0.05 +0.001125 + 0.000015
105114 cao 13)17
Notes (a) For M1 first A1: Consider underlined expression only.

M1 Requires correct structure for at least two of the three terms:
(i) Must be attempt at binomial coefficients

10
[Be generous -allow all notations e.g. °C,, even | — | allow “slips”]

(i) Must have increasing powers of
(ii)) May be listed, need not be added; this applies for all marks.

First A1: Requires all three correct terms but need not be simplified, allow
1" etc, °C, etc, and condone omission of brackets around powers of %x
Second A1 Consider as B1:1+ 5x can score A1 on Epen, even after M0

(b) For M1: Substituting their (0.01) into their (a) result
0.1, 0.001, 0.25, 0.025,0.0025 acceptable but not 0.005 or 1.005]
First A1 (f.): Substitution of (0.01) into their 4 termed expression in (a)
Answer with no working scores no marks (calculator gives this answer)





image29.jpeg
(a) The terms can be ‘listed rather than added.

MI: Requires correet structure: “binomial coefficients’ (perhaps from Pascal’s
triangle). increasing powers of x. Allow a ‘slip’ or “slips” such as:

5 5x4, 5 5 50
B N L=l S LE
2 32 2 332

5x4_,  5x4 5 5
LS SxAXE s 6X5 L 6x5xd
2 32 2 32

But: 15+’ +20+k*x or similar is MO.

Both x* and x* terms must be seen.

(6) 6) .
| ) ‘aud | 3 | or equivaent such as *C, and °C; are acceptable, and
2)7 3

Ve
even [ | and| g | are acceptable for the method mark
2)"3)

AL Ay correct (possibly unsimplified) version of these 2 ferms

(6) .
| 5 Jand | ) | or equivalent such as *C; and °C; are acceptable

Descending powers of x
Can score the M mark if the requied first 4 ferms are not seen.
Multiplving out (1+k)(1+ k(1 +k)1+k)1+ k)0 +)
MI: A full attempt to multiply out (power 6)
Bl and Al as on the main scheme.

(b) M: Equating the coefficients of x and x* (even if trivial, e.g. 6k = 15k).
Allow this mark also for the ‘misread - equating the coefficients of x and x*
An equation in  alone is required for this M mark, although.

condone 6kx=15k" => (6k = 15%* =) k-
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Question) Scheme Marks
number
(a) 1+ 6kx [Allow unsimplified versions, e.g. 1°+6(1")kx. °C,+Cjx] | Bl
JRLENN 5; El f 4(af  [See below for acceptable versions] MIAl ()
—= (&) o )

N'B. THIS NEED NOT BE SIMPLIFIED FOR THE A1 (isw is applied)

(b) 6k =158 k=2 (or equiv. fraction, or 0.4)  (Ignore k=0, if seen)
5

(or equiv. fraction, or 1.28)

(Ignore x*. so >=x" is fine)

Ml Aleso (2)

Also (1)
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. Scheme Marks

@ (2-9)" =2 +°G 290 + ‘G290, (0) £() = (1+ kx)(2-9x)' = 4-232x+ B
Firstterm of 16 n thei final series 3
Way1 | Atleast ome of (°Cyx..oxx) o (°Cyx..x) ¥

Atleast one of —288x or +1944x"

=(6)-288v+ 10442*

Both 2881 and + 19441

i

S E ST
Fis e of 16 i i s |

Riespts to sty a3 e
= 16— 144x + 32427 — 144x +1296x" + 324x° ‘quadratic by the same 3 term

Way
quadratic to achieve either 2 terms in | M1

xoratleast ferms in x°
At least one of 88x or +1944x" | Al

= (16)-288x+ 19442

Both —288x and +1944x° | Al

(0

@
Way 3

Fisst term of 16 in final series | B

(e[ 10, [0

(%
At least one of —288x or +1044x"
Both —288x and +1944x"

= (16)-288x+ 19442

(L

Pasts (b). (<) and () may be marked together

piCYD B Follow through thei valve from (3 |
. ST sl WL
© |arme-s-armlis-zssrr i) S om0

xterms: —~288x + 16k = ~232x

giving, 16k =56 = k

@ ] ¥ tems: 19445 ~288kx"
See notes.

So. B = 1944 - 288 <
- B = 1944288 P
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Question Notes

(@)
Ways 1
and3

Way 2b

®

©

@

Blcao
M

141

241

Note

Special
Case

Blft

M

Note

a1

M1

a1
Note

16

Corect binomisl coeicieat ssociated with corectpower of x e (1€, x..xx) o ('€, x__xx

N al®
Ty may e 41006 r 43 0 o v ! £ st conicems At g

signs and brackets for the M marks
Atleast one of 2881 or +1944x” (allow -

Both ~2887 and +1944x* (May lit terms separated by commas) Also full marks for comect
‘ansower with no working here. Again allow +- 288

If the candidate then divides their final correct answer through by § or any other common factor
then fsw and mak correct series when firs seen. S0 (s) BIMIAIAL Itis likely that this approach
will be followed by (b) BO, () MIAO, (d) MIAO if they continue with their new series ..
2-36x+ 2835+ (Do mot ft the value 2 a5 a mark was awarded for 16)

Slight Variation on the solution given in the scheme

(@-9%)" =(2-9x)2-9x)(4-36x+ 81x)

(2-9x)(8-108x+ 486" +..)

Ficst term of 16
Multiplies out to give either

=16 -216x +972¢°

Ktleastone of —288x or + 1943 |
Both ~288x and + 1944 | A1

= (16)-288x + 19442 +

Parts (b), (c) and (d) may be marked together,
Maust idenify 4 =16 or 4 = their constant term fouad 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 itis
ot sufficient for this mark.

‘Candidate shows intention to multiply (1+4x) by part of their series from (a)
g Tust (1+ ko) (16-288x+ ) or (1+ ko)(16-288x+ 1944x" + ) are fine For M1

This mark can also be implied by candidate multiplying out to find o terms

(or coefficients) inx. Le. £t their ~288x + 16ky  NB. ~288kx = ~232x with no evidence of
bracketsis MO — allow copying slips. or use of factored series, as thisis @ method mark

e w035 isacepitle

Multpties out their (1 + £)(16- 288+ 1944x°+ .) to give exactly two terms (or coefficints)

in x° and attempts to find B using these two terms and a numerical vale of k.
936

Award A0 for B = 936x°

Butallow Al for B=936x" followed by
Correct answers in parts (c) and (d) with no method shown may be awarded full credit.

‘=036 and treat this as a comrection
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Question Scheme Marks
umber
[ @ WD =1+2x+., Bl
8x7 oy, 8XTX6 1y M1 Al
L@
N
= +30+I0 or = +1.75x* +0.875x° Al "
®) States or implies that x = 0.1 Bl1
Substitutes their value of x (provided it is <1) into series obtained in (3) M
1e.1+02+0.0175+0.000875, = 12184 Al cao
®)
4
Alternative | Starts again and expands (1+0.025)° to
for (b)
Specialcase | 1+ 8x0.025 +¥(o 025) + R’;7;‘5(0 025)°, =12184 BLMLAI
x
(Or 1+1/5+7/400 +7/8000 = 12184 )
Notes | (a) B1 must be simplified

The method mark (ML) 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. [2) 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 x°

» P
(b) BI —states or uses x=0.1 o 3 =%

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

(e.g. 0.1 (comrect) or 0.01, 0.00625 or even 0.025 but not 1 nor 1.025 which would ear Mo0)
Al Should be answer printed cao (aot answers which round to) and should follow correct work.
Answer with no working at all is B0, M0, AO

States 0.1 then just writes down answer is B1 MOAQ
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