Sequences and Series

Binomial Expansion (Year 13) - Edexcel Past Exam Questions MARK SCHEME

Question 1: June 05 Q1
ﬁ;‘rﬁ:gﬂ Scheme Marks
v
(4—9x) _2|1—9" Bl
4 )
Li—1y/ oy L{—ly—2 )
=2 1+l’[ 1+—1{ )9y, 3l 2)(73) Q—IJ+...‘ M1
1\, 4 12\ 47 123 4 ),
™
_1 9 81 2_?29x3+m
8 1280 1024
9 81 729
2Ty s Al Al Al
4 64 312
[51
(-1 1(_1y(=2 .
Note The M1 is gained for il 2J{ }2 or 7(~1)( 2}[ )
1.2 1.23
Special Case
If the candidate reaches =2 l—Ex—ﬂ 2 129 X+ J and goes no further
8 128 1024
allow Al A0 AQ
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Question 2: Jan 06 Q5

Sequences and Series

Question Scheme Marks
Number
(@) | considers 3x? +16 = A(2 + x)* + B(1-3x)(2+ x)+ C(1-3x)
and substitutes x=-2, orx=1/3, M1
or compares coefficients and solves simultaneous equations
Toobtain A=23, andC =4 Al AT
Compares coefficients or uses simultaneous equation to show B = 0. B1
(4)
_ 0 s s M1
(b) Writes 3(1-3x)" + 42 +x)
j 1 (M1, A1)
=3(1+3x, 49" + 27+ )+
_'} |" 'l"| T I ~'|_ I T |" \IE
i{1+(_):i'+{ 2)( -)|£.+{ 2)( 3}{—4}-i|+ (M1 A1)
4 1 12} 12 \2) 123 |2
=4+8x, +273x"+804x" 4+ Al A1
(7)
Or uses (3x’ +16)(1-3x)"(2+x)~ M1
2 R
(3x" +16) (1+3x,+9x" + 2737 +) x (M1A1)x
(D (x) (D[ x) (AR (x)
Al |lEJ+ 12 |lE;| 123 |~EJ )| (A
=4+8x, +273x" +804x + A1, A1
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Question 3: June 06 Q2

Sequences and Series

Question Scheme Marks
Number
Considers this identity | complete
and either substitutes
(@ | 3x—1=A(1-2x)+B x=7 , equates | M1
coefficients or solves
simultaneous
equations
Let x=4, 2-1=B = B=41
Equate xterms; 3=-2A = A=-1 A=-2.B=1 | AlA1
{(No working seen, but A and B correctly stated = award all
three marks. If one of A or B comrectly stated give two out of [3]
the three marks available for this part.)
Moving powers to top
(b) fx)=-2(1 -2x)" + (1 —2x)* on any one of the two | M1
expressions
r T T T 1 Either 1+2x or 1+ 4x
— 21 (- )2x);+ EE2) oy, ENE2U3) (e +} from either firstor | o
21 3 - dh1;
L second expansions
respectively
. Ignoring -2 and £,
1 {[1 (2)(=2x):+ (—2)[:—3](_2):}2 L (F2(=3)(4) (~2x) «. b any one correct A
21 3 J {ieenn..} €XPENSION.
Both {_.....} correct | A1
=31+ 2x+ 43 + 8% + ) + %{1+ A +12x* +32x7 + )
=—1—x;+0x + 4x° —A—x; (0x*)+4x" | A1; Al
[€]
9 marks
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Question 4: Jan 07 Q1

Sequences and Series

Question Scheme Marks
Mumber
** represents a constant
B 10 BE Takes 2 o}ltside the
f(x)=(2-5%)7 =(2) ‘ 1-= | = _‘ 1-—| bracket to give any of | B1
—\  2) 4 2] (2yor +.
4
Expands (1+**x)™ to
give an
unsimplified Ml
[ -2)(— -2)(- ) 1+ (=2)(" " x);
] - A correct unsimplified
{} expansion | A1
with candidate’s
(1— tx}
[ sxy (Z20=3) s (F2HB)H) s
- i1+ E S e, I oy,
i 2 3
=}{1 +5x; + ?5—}(+ 125x° +}
| 2
Anything that
_1 Bx  T5¢ 126¢ cancelsto 1,5 | AL
4 47 16 8 o A
Simplified B85 + 12 | A]
=1 11}:; + 4ﬂ x5+ 15E ) G
4 4 1
[5]
5 marks
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Question 5: June 07 Q1

Sequences and Series

Quesfion
Number Scheme Marks
** represents a constant
Takes 3 outside the
1 2x ) bracket to give any of
@ | f(x)=(3+2x)" =(3) |1—— =5|1 ?| @3)°0r 5. | B
o See note below.
Expands (1+**x)™ to
give a simplifiedoran |
un-simplified :
= ) 1+(=3)(**Xx);
T PERSRE 3;(|—4)(,.,x)2 ( 3)(—;)( 8) rxxy 4.} (=3)C""x)
' A correct simplified or
With ** =1 an un-simplified
foocsceucc } expansion ISR
with candidate’s
followed thro’ {** x)
= (eBNed) s CAEANED) . ]
=éj1+(—3)(%)+( )( )(u) ( )(3|)< ) 2y +}
[ 2 1
Cadioox B _ 80,
2] 3 27 f
Anything that
_ 1 2x SL_BOX3 cancels to L_f-i;; Al;
27 27° 81 729 2 2 %
729
[5]
5 marks
Note: You would award: B1M1A0 for I = =
pecial Case: If you see the
LII (3)@)+ & 3)(_4)(2 P4 (- 3)(_4)(_5)(2x)3+ 1 constgnt Tlnacandlc_iates
5 3l | final binomial expression, then
' you can award B1
because ** is not consistent.
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Aliter
f(x)=(3+2x)
Way 2

3!

}(3)'34—3)(3)4(*' X);+
\ . EBANSE) gemnyyt 4

(=3)(-4)

2!

with ** =1

3!

](3)"' +(-3)(3)*(2x);+
§ * _ (=3)(-4)(-5)

B34

(3)°

(2X)3 +

I o )

27 271" 81

12 8

N2x).+(6)(%3)
1 s0pm)E) s

80x°

729

(4x)|

(3)-5(* * X)2]

|

Sequences and Series

= or(3)” (See note . ) | B1

Expands (3 +2x)~to

give an un-simplified or M1

simplified
(3)° +(=3)B)*(** x);

A correct un-simplified
or simplified
\eeoeoee. €XPANSION
with candidate’s
followed thro’(* * x)

Anything that

2x

INeA

cancelsto 1 _2%. | AT

27 27

Simplified 85 — 22 | A1

7.

(3]

5 marks

Attempts using Maclaurin expansions need to be escalated up to your team leader.

If you feel the mark scheme does not apply fairly to a candidate please escalate the response up to your team

leader.

constant 5= in a candidate’s

you can award B'1

Special Case: If you see the

final binomial expression, then
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Question 6: Jan 08 Q2

Sequences and Series

Question

S Scheme Marks
Number
** represents a constant
(which must be consistent for first accuracy mark)
Takes 8 outside the
(@) (8—31{).* L (Slél 1__ | _ ,l l—— bracket to nge:any of Bl
—\ \ (8)" or 2.
Expands (1+ **x)* to
give a simplified or an MI-
un-simplified ’
: o : 1+)*x):
ol OED e o DD ruecn - | .
=21 +G)(F*x):+ (**x)" +=2—=—"—"2(**x)" +...; A correct simplified or an
L 2! 3! un-simplified
{
. . } expansion with Al J‘
ﬂl * K
Ll . candidate’s followed
through (**x)
[ e G )( ) A-3)(-D) s | Award SC M1 1f you see
=201 3= 3¢ _3xy L SATINTI) 0 3ey3 L %Vl
e 11 (3)( g) ( ) 3' ( E) J \))( )(.. ) (6228 3).)( '})(..x):
=ofl-dxi- 4 - -} Either 2{1-4x ...} or
anything that | Al:
=2—l.x _LA;_L 3 cancels to 2-%;-;
4 32 768 N 5 43
Simplified —&x* —=%x" | Al
(5]
. 1 Attempt to substitute
(b) (7.7 =2 -=(0.1) - —(0 ) —(O ) x=0.1 into a candidate’s | M1
4 768 binomial expansion.
=2-0.025-0.0003125 — 0.0000065104166...
=1.97468099... awrt 1.9746810 | A1
(2]
7 marks

N

=21+

You would award BIM1AO for

1y(—2)(-2
DD gy BDD

because ** is not consistent.

If you see the constant term 2" m a

candidate’s final binomial expansion,

then you can award B1.

Be wary of calculator value of (7.7 ‘)*

= 1.974680822...
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Sequences and Series

Question
Number

Scheme

Marks

Aliter
()
Way 2

= {2+ OG0 +HEIEE) = EX

(8—3x)°

\<8)*+(§)(8)'*(**x> D gy3eexy

=| LA 3>< 1)

@) (**x)’ +.

with ** =1

® e o DD g3 o
i . BOEDED
3!

@) (=3x) +

2 or (8)-+ (See note )

Expands (8- 3x)~* to give
an un-simplified or
simplified

® ~B® )

A correct un-simplified
or simplified

{zmeeceee.} €Xpansion with
candidate’s followed
through (**x)

Award SC M1 if you see
D(' :) @& tree 1

% \';)\ $) {S)"-\“x)'

227X +

Anything that
cancelsto ,_1..
4

or 2{1-1x ...}

5 : 1 2 . (I
Simplified —5;x" — =5 X

Bl

Mi1;

NV

Al

Al

Be wary of calculator value of (7.7 )L’ = 1.974680822...
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candidate’s final binomial expansion.

then vou can award B1.
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Question 7: June 08 Q5

Sequences and Series

gl::;g:: Scheme Marks
1 v o, 3T 1, 3x
S QU0 VBl 4 i oy | WS § Pl
I i
J MI1; Al ft
with ** =1
1- 1y/_3x (_‘1’)(‘%) 3xy2
=3l 1+(=3)(=P)+ Y (=p+
=~1_,-[ 1+3x;+ f:g\: +... :l A1 A1(5)
27 4
®) (1—8)l—+%1 ;—7 Ml
= Ix+3x + .
s i M1
+E+FX+HFX +on
= 4a2x4 22 Al: Al (4)
(9 marks)
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Question 8: Jan 09 Q3

Sequences and Series

Question

Humber Scheme M
(@) | 27x* +32x +16 = AGx+2)(1-x) + B —x) + C(3x+2)’ Forming this identity | M1
Substitutes either x = —3 or
x=—3, 12-%416 ~(3)B = -(3)B = B-4 x =1 nto their identity or
L] ¥ G -0 qqmaes3teun§otsubmns M
x=1. 27432416 =25C => 75 =25C=> C=3 “‘“""‘“’l e shovs e <y
Both B=4 and C=3 | Al
(Note the Al is dependent
on both method marks in
this part.)
=% 27 = —-3A+9C = 27 =-34+27 = 0= -34
Equate x™: = A4=0 Compares coefficients or
substitutes in a third x-value B1
or uses stmultaneous
X=0, 16 =24+ B+ 4C equations to show A4 = 0.
=D 16=24+4+12=20=24= 4=-0
(4)
Bl 3
®) | ) = 557 * oo
_ -2 R | Moving powers to top on any
20D, F = %) one of the two expressions .1
= 4[2(1+§x)‘°]+ 3(1-x)"
= 1(1 +-§~x)4 +301-x)"
Either 1:(-2)(%'—) or
— 1{1 +(_2)(_’j£);+(—2T)(_3)(T")’ +} 1£(=1)(~x) from either first | g1,
2! asecondmgions
_ respectively
Ignonng 1 and 3. any one A
e e comect{____} expansion.
= Both {_._..... } correct. | Al
={l—3.'r+3;’-:\':l +..‘}+3{l+x+x2+...}
=430x +3x 4+(0x); 27 | A1; A1
(6)
Question
Humber Scheme Marks
] Actwat-f02) ~LE264+16 Anempt to find the
(6.76X0.8) actual value of f{0.2)
= 2348 = = 2935 or seemng awrt 4.3 and beheving
S 408 4341715976 _676 tis Lidate's 1§0.2).
Or Candidates can also attempt to M1
4 3 find the actual value by using
Actual = £(0.2) = + A B c
(3(02)+2y (1-02) + - +
4 2935 GBGx+2) (Bx+2) (1-x)
- — . - 76... = ——— :
6.76+375 4341715976 676 with their 4. Band C.
Estimate = £(0.2) = 4+ #(02)° Attempt to find an estumate for | |
=4+039= 439 f{0.2) using their answer to (b)
|4.39-4.341715976._] | their estimate - actual
%age emror = 100 100 | M1
4341715976 | actual 5
=1.112095408 . = 1.1%(2sf) 1.1% | Al cao
(4
[14]
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Question 9: June 09 Q1

Sequences and Series

Or]tae"s'g::’\ Scheme Marks
Q 4
x)= =(4+x)"
F() ==+ "
e o W
=(4)7(1+ ...) 2.(l+ s} 0K 1) B1
. - 32 __%_ . L] 3
B 2 \4 3! 4
ft their [l]
4
e b O A1, A1 (6)
2 16 256 2048
[e]
Alternative
1 e
f(-f)—\““_x)-(4 ) M1
& 1 g _1V(—3)(- .
=4_'§+(—-§)4‘§x+L(’%)44x3+(%)(1#4“’x3+ B1 M1 A1l
et Koo Foag O e A1, A1 (6)
2 16 256 2048

www,natkermaths, com




©

Sequences and Series

Question 10: Jan 10 Q1

%l:]erzgg: Scheme Marks
1 1
@ (180 =1+ (3)(-80)+ DD g0 DO g i
=1-4x—-8x%;-32x" — ... At; A1 (4)
(1-8x) =, [ 1-— M1
® i =11
e cso | A1 @)
100
(€) 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 M1
J23 =5x0.959168 M1
=4.79584 cao | Al (3)
%]
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Sequences and Series

Question 11: June 10 Q5
e Scheme Marks
(a) A=2 Bl
2x" +5x-10=A(x-1)(x+2)+B(x+2)+C(x-1)
x—>1 —3=3B = B=-1 M1 Al
x—-2 -12=-3C = C=4 Al 4)
. <
2x"+5x-10 -1 [ x)
b —_—=2+(1-x) +2{1+— Ml
® (x=1)(x+2) =4 2
(1-x)" =1+x+x*+ .. Bl
’ _l -2
(1+1] ay=Eadg. Bl
2 2 4
2x? +5x-10 1) »
———=(2+1+2)+(1-1)x+[{1+— [x" + ..
(x=1)(x+2) ( i ( 2)1 h
=5+ ... fttheir A-B+1C | Al ft
= .., +%x:+ Ox stated or implied | A1 A1  (7)
(11]
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Question 12: Jan 11 Q5

Sequences and Series

Question
Niribor Scheme Marks
(a) (z—zx)'-=z-2(1-—x) B1
-2 2 3
(l—ix) =1+(—2)(—§x)+ s 3(—ix] + 2 4(—1 )+ .
v ) 12 2 123 2
=1+3x+£x2+2x3+
4 2
Z 2
(2-3x)" coly e I RB B, M1 AT (5)
4 4 16 8
1.3 2T 35 27 ;5 )
b) | f{x)=A{athx)| =F=xF—=x"Ft=—XF ..
©)] £()=(a+30)( 33w+ 202742
: 3a b
Coefficient of x; T+Z=0 (3a+b=0) M1
Coefficient of x° - %+%=% (9a+4b=3) Al either correct M1 A1
Leading to a=-1, b=3 M1 AT ()
27a 27b 27 27
(c) | Coefficient of x° is ——+—— = —x(—1)+——x3 M1 Afft
8 16 8 16
2! cao | Al (3)
16
[13]
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Question 13: June 11 Q2

Sequences and Series

Question 5
Numbes Scheme Marks
f(x)=( .. +..)° M1
-3 i 4 1 1
=972( ... # ... -
( ) 357 |Bl
(l+k\'2).= 1+ nke® + ... n not a natural number. k#1 | M1
~1)(-3 s
(1+k)* = . +¢(h3)' fi their k=1 | Al fi
BRI
(l+—1‘) =]-—x"+—x Al
9 27
f 2 242y Al 6
X)=———x"4+—X y
(x) 3 2 81 ©)

[6]
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