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General Binomial Expansion Exam Questions Sheet 2

Q1.
Sllfnsl?:rn Scheme Marks
@+3x)7° =(2)" (l+—;} -%h%—\-} (3)40,% BI
{%Jl [ 1430k + = 3)3(-_ Dk + (_3)(_3.4)(_5) (kx)’ + . } see notes | M1 Al

(1] 1 3E) E2O(3), =5)(3x)’
& 3)f-:,l 21 l:. 31 ,:,l+
if, 9 27 5 135 1
=i 1-—oxj+ =X ——x'+ .. See notes below!
gl 2 2
27 3
W ST LU T Al; Al
8 16 16 32
(5]
5

Bl: (2)%or % outside brackets or % as constant term 1 the binomal expansion.

M1: Expands (...+kx )" to give any 2 terms out of 4 terms simplified or un-simplified,

( 3)( 4) (—3)(—4)(k\ ):

Eg:  1+(=3)(kx) or (-3)(kx)+ (L\) or 1+ .. +

(—3)(—;)(—5) (kx)* where k = 1are ok for M1

=3X=4),, 2. (=3X=4X=5),.
( )< )i )(3!)( )

e END g,
2!

Al: A correct simplified or un-simplified 1 +(=3)(kx)+

expansion with consistent (kx) wherek =1.

1) ‘\' —3IN—4X-5) 3x° ) |
“Incorrect bracketing” ] :~ 1?(—3)‘ — &M l I+ M' O% l+ | s M1AO

unless recovered
Al: For % - %r (simplified fractions) or alsoallow 0.125 - 0.5625x

27 , 135 5, |

& P Y

[, 9 9
Allow Special Case Al for either SC: L3 T===%7... ] or SC Kl: 1-—x + ; =
8.~ 2 2 2 4 !

(where K can be 1 or omutted). with each term in the [ ......... ] either a sumplified fraction or a decimal.

35..4 , .
Al: Accept only é\ —D\’ or Il—l\‘ 4\7 x* or 1.6875x" - 4.21875x°

32 16 32

i z\-"l ) 4)| h] w;’_‘?‘” ]whm*

ctd 1 \.’
Candidates who write :g'l +(=3)

3 27 . 5 .
E and not — andaclue\'e lfi\'+ 27 X+ 133 v + .. will get BIMIAIAOAO
2 8 1 16 32

dﬂamu_e_ma_o_([,_Candxdates can apply an alternative form of the binomial expansion.

N 4 3)N(-4) (-5
@2+30° = @7 +=3)2) (m+‘ X oy axy +u‘3')# 2 G3x)

k=-

1
Bl: — or(2)?
8

M1: Any two of four (un-simplified) terms correct
Al: All four (un-sumplified) terms correct.

1 l~2v\'
8 16
27 135 ;
Al: 4+ —x" ——X’
16 32

Note: The terms in C need to be evaluated. so ~C,(2)* + ~C,(2)~ (3x)+ 7 C,(2) 7" (3x)* + ~C,(2)* (3x)’°
without further working 1s BOM0AO
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Q2.
Question o
Number Scheme Marks
{(1 +E)™ =1+ (k) + —('4)(:‘4 D (ky? + . }
(a) Either ()k=-6 or (1+kx )_4 =1+ (-4)(kx) see notes | M1
le’admgtok—}- k=—3- 15 L Al
2 2 4
(2]
: (=4)(=5) 2 2
Either ———— or (k)" or (kx)” [ M1
k—4 -5 2 21
i 2 CAY=5) 2 AN=5)
S Either T’(H‘ or -T'—(k.\‘ ) | Ml
[4-coea(3Y] , 55 IS
] 2 \2 2 2
(3]
Question Notes
Note | In this question ignore part labelling and mark part (a) and part (b) together.
Note | Writing down {(l - k\')"} =1+ (—4)(kx) + (—4)(—-4—)(1:1) +...
gets all the method marks in Q2. 1.e. (a) M1 and (b) MIM1
(a) M1 | Award M1 for
e either wntingdown(—4)k =—-6 or 4k =6
e or expandmng (1+ k)™ to aive 1+ (—4)(kx)
e or wnting down(—4)kx =—6 or (-4k) = -6x or —4kx=-6x
Al | k= ; orl5or g from no incorrect sign errors.
Note | The Ql 1 mark can be implied by a candidate wniting down the correct value of k.
Note | Award M1 for writing down 4k = 6 and then Al for k¥ = 1.5 (or equivalent).
Note | Award MO for 4k = — 6 (if there 1s no evidence that (1 + kx)™* expands to give 1+ (—4)(k)+ )
Note | 1+ (—4)(kx) leading to (—4)k = 6 [eading to £ :—3 1s MIAU.
(b) M1 | For either (—4)(:'4 -D or (-4)(_5) or 10 or (_k‘): or (kx)*
2 —4)(-5 ) ;
M1 | Either L(k)' R 4)( 5)(1« ) p N 41(' - )(k.\')' or C 4)( (thexr k) or 10k°
Note | Candidates are allowed to use 2 mstead of 2! -
Al |Uses k=15 togive 4 =4—f or 22.5
. 90 :
Note | 4 = Y which has not been simplified 1s A0
" 45 ,
Note | Award A0 for 4= =X
Note | Allow Al for 4= 4—’5-1': followed by A = i:'-
. ) 45 )
Note | k=-15 leadingto 4 =— or 225 is A0.

363
BE
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]3]
BE

Qs.
Question 1
: Se Marke
Number scneme Marks
f(x)=(..+..)" M1
=973 ... +..) 37, l or —l— Bl
3 QT
(14K’ ) = l+nk’ + ... n not a natural number. k#1 | M1
' -3)(=32),, »p s 5 -
(l*k\"‘)_?= A )} ‘)(k.\") fitheir k=1 | Al ft
(o83 - 2.5 2
[1+4=x*| =1-=x+—x* Al
T T 9 27
t‘(\‘)—l—i\': it" Al (6)
3 27 81 '
(6]
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Q4.
| Question .
Nusnbet Scheae Marks
; 3 -2 5x | TN 2 1
W | o= @m0t = @1-F| = g{1-3) @ e 2 | B1
-3 - . . -4
' ~2N-3 2
-7%:; 120 0+ T2 e g 4 see notes | M1 Alft
- ;l: [ 1+(-2)| £l ;f—(—'zx‘;‘); 3=} +
4/ | 2 2! ]
| P ’$ 5. |
- l?)l,oTx‘o . See notes below!
.59 y o 1P
=S4+ i‘;"" , Al Al
(5]
24k 75 2 | i
b) -‘ltt.: = 2+ ko) 1.3 4,182, Can be implied by later work M1
(2~5x) 4 4 16 A even in part (¢)
2(5x) kx Tx
XIefms. et e &
4 4 -
pving, 104 k=7 2D k=-3 k=-3 | Al
(2}
(c) v terms: 1505" | Sk¥’ M1
16 4
PP r P S S R L 2 or 52 or 5625 | At
T S 4 -8 8 8
(2]
| L
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Q5.
%::;g:: Scheme Marks
2 , 1
(a) {’f(S -9x) } = (8-9x): Power of 3 M1
!
L 9x ]3 ( 9\] 3
=(8)i|1-—= [ 8)ior2 (Bl
u[ 8 8 (8 or 2
1
l: (3](’( )+ (TX ?)(k ) + (S)(+H(k ) + ] see notes | M1 Al
l ] -3 (—91] (é)(—%)(—;s—){-%) +
3 8 3! 8
3 9 , 45
=2l 1-=x; - —x'"——x' + . ; /!
[ 8‘ 64\ 5171 + ] See notes below
I N S D Al Al
R} 32 256
e do (6]
3 . ot Writes down
(b) {7100 = 107 =103/(8-9x),} sox=0.1 e opi | DY
When x=01, }f8-9x)~ 2- 3(0.1) - %(0.1)3 —%56(0.1)3 - M1
=2- 0075 0.0028125 - 0.00017578125
= 1922011719
So, /7100 =19.220117919... = 19.2201 (4 dp) 192201 cso | Al cao
(3]
9
Notes for Question
1
(a) M1: Wntes or uses % Thus mark can be implied by a constant term of 8% or 2.
1
B1: (8)3 or 2 outside brackets or 2 as candidate’s constant term 1n their binonual expansion.
1
MI1: Expands (...+ k\')3 to give any 2 terms out of 4 terms simplified or un-simplified.
S Ve )
Eg 1+( l](kx) BC ’)(k ) + (’)(—;'X’l(kx)’ or1+ ... +8C ’)(k %
| L)(—2)(—2 2
( )( )(k ) + Q(—;l—’—)(h‘)’ where k = 1are fine for M1.
1
Al: A comrect simphified or un-simphified l+[ ](k )+( )( 3)(k ) + M(k ¥
expansion with consistent (kx). Note that (£x) must be consistent (on the RHS, not necessarily the LHS)
in a candidate’s expansion. Note that k£ =1.
(=)= -9x Y
You would award BIM1AO for 2 1+(l)[ } X ’)( -9x)" + DEHE( 9I] Fih
3N 8 R
because (kx) is not consistent.

\_

/
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Notes for Question Continued
—-9x i DHE=D| -ox* ] s (%)(—1‘)(__:)[ -9y ] ‘
8 ) 2! ‘ 8 i -

(a) ctd

“Incorrect bracketing” ={2} { 1+|— “

1s M1AO unless recovered

Al: For 2- %\ (simplified please) or alsoallow 2 —0.75x.

3 3 9 , 45
Allow Special Case A1A0 for either SC: = 2| 1-—x: | or SC: K (R CHLY. o
8 8 64 512

(where K can be 1 or omutted), with each term in the [ ] either a simplified fraction or a decimal

5 A -
Al: Acceptonly — 2p2_ B 5 or —028125x—0.17578125¢°

;7 1ﬁ6

)(9x ‘ y G)(—éx—%)[ ox

{ \
Candidates who wnte = l+ll 2' 9— | — — | +... | where k =2
sNg) 21 \s 3! 8 ) 8
3

3 45 .
and not ——Z— and achieve 2 +—x; - ==X : x” + ... will get BIMIA1AOAO
. b VA

Note for final two marks:

3 9 , 45 , s 5
’[l—gr;-—r'-—\"¢ ]=2+ X — —X ——Xx + scores final AOA1

3
4
s 45 ., 9 . :
2[1——21‘;-11"-—1"0_..]=2—§——.1"- 5\"+.v scores final AOA1

Alternative method: Candidates can applv an alternative form of the binonual expansion.

(@90 }=(s- 91;:—(3)J+ ](8) 5 (-9x) + (T)( ’)(3) 3(~9x)° +3’)(3+)(8) 3 (=9x)

B1: (8 ).'7 or2
M1: Any two of four (un-sumplified or simplhified) terms correct.
Al: All four (un-simphfied or simplified) terms correct.

3
Al: 2—~x
4
: 5
Al: — —?-\ e ¥
32 256
Note: The terms in C need to be evaluated.

1 1 1 2 1 bl 1 §

S0 3('0 8) + gCI (8) (-9x)+ 3(‘:(8)—3 (=9x)° + 3C3 (8) 3(-9x)* without further working is BOMOAO.

(b) B1l: Wntes downoruses x=0.1
M1: Substitutes their x, where [x| < g mnto at least two terms of their binonmal expansion.

Al: 19.2201 cao

Be Careful! The binonual answer 1s 19.22011719
and the calculated J/7100 1s 19.21997343 __ which is 19.2200 to 4 decimal places.
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363
BE

Q6.
3::;:;; » Scheme Marks
[ | ) (9 ~10x) *
(a) { e =1 (9-10%) ? y | Bl
[y(9-10x) | or uses power of ——
. : 1 1 ;
_._(9)?'1-&‘ =_1.l _.l&" (9):01'? Bl
—\ 9 3\ 9 R
| [ \ ~1)-3 ; 1 :
=_;l:', l+1 'll(h‘)*( X -)(h‘)'v» , At least two correct terms. | .,
13| 2) 21 | See notes
1 ([ 1)(-10x) (=DH=H(-10xY
=41l 1+1——: \|+(' $) \[+
|3) L 2N 9 ) 2 9 )
1[ 5. .35 '\
== 14+=Xx+ —X"+
3 9 54
1 5 25
=—+—X;+ X + Al Al
3 27 162
5]
3+x ¥
(b) —_—=(34+x)(9-10x) 2
J(©-10x)
f 1 5 [ 25 - h \ . . , 7 I
=(3+ ".)1 B g S +l' l Can be implied by later work M1
(3 2 (162 [ ) See notes
Multiplies out to give exactly
5 o R B one constant term_ exactly 2 terms m x
=1+ =X+ —KEt=X+—X +. o 2 | M1
9 54 g 29 and exactly 2 terms 1 x
Ignore terms in x°. Can be implied.
8 35 ,
=l+—x + —x + Al
9 54
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Q7.

]3]
BE

Q.“emm_' Scheme Marks
Numbel
| ll+rli'_“‘r)%(l_t)-% 2 == B1
@) == 7" ' A+x)°0-x) °
(1) @EX-D) . (1) 53, '
=143 2 e M 14 5 e T 4 See notes | M1 A1 Al
::‘l+-1—.\‘—-l-\'3+ yl-(l*-l—r-r Zx + :
\ 2 8 \ 2 8 )
e 1 » 1 5 -
=l+—x+—x" +—x+—x" ——x" + __ See notes | M1
2 8 2 4 8
30 ITwer i ven in
=i .4).:\1(’{ is given in Al *
2 the question.
(6]
(1) 1({ 1Y)
(b) _],‘_‘-_—I Ml
\26) 2\26)
q
3 _ 140: Bl
1352
7025 7025
S i Al cao
4056 4056
(3]
9
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Q8.

Question

Number Scheme Marks

** represents a constant
{(which must be consistent for first accuracy mark)
. . Takes 8 outside the
. H 1 E3 (. 3xY z rve any of
(@) (8—3x) =(8) |I_E| =2 1_?; bracket to give any of | gy

i '\'.T Bl
(8 or 2.

Expands {l—""‘n.r)4 to
give a simplified or an Mi-
un-sumplified ’
1+ ()
A correct simplified or an
un-simplified

. N o
 F— { expansion with | 44 qr‘

2-{1 2y DD ey HEHED ey

21
with #+ =1

candidate’s followed
through (**x)

) (Ly=2y . L (Bi—)(-1 i Award SC M1 1f vou see
g.[l +@)(-) _M{_:_a)— + M[_-‘_ﬂ}j + ) =D

| 2 ! 3! : T e’
Y I i T B D | i 21-1, 1
—2‘-‘1_?'*-_?“ — X — Either Lll X ey OF
anything that | Al;
- I_c_ 1 2 5 3 cancelsto ,_1,.
=L ——A, —— —— * T - 4
4 32 768

Simplified —Lx"— L | Al

. 1 1 = Attempi fo substitufe
() (.77 =2 ——(0.1) = —(0.1) — —(0.1)" —... x=0.1 into a candidate’s | M1
4 32 768 . P .
binomial expansion.

=2-0.025-0.0003125 — 0.0000065104166...

=1.97468000... awrt 1.9746810 | A1
(2]
7 marks
You would award BIM1AD for —
. e Tor_ 3 S If vou see the constant term “27 in a
=2 |1 O PR LT m{_gx‘ﬁ L candidate s final binomial expansion,
[ 21 3l - ] then you can award B1.

because ** is not consistent.

Be wary of calculator value of ['.’__7']+ = 1.974680822...
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Question
Number
Aliter

@ (8 -3x)°

Way 2

Scheme Marks

2 or (8)* (See note |) | BI

. Expands (8- 33:]-+ to give

PR G PP an un-simplified or | |

@ +O® 2@ e simplified | M
{ =y

‘ + I:J;)(_%)(_‘:-) (8)‘3(* * J.')j N (Sf _(%)CS:' T(**x):

3! ] A correct un-simplified

or simplified

with **=1 % __________ ] expansion with al J‘

candidate’s followed

through [ **x )

© 6 ) - () ® (=31 | Award SC M1 if you see

21 | e

O
‘ ORI D -

— {2+ OEE3R) +(-HEIO) + EH(EN270) + .}

Anything that
1 . s, cancels to 3_%1.: Al
=2——x——X ——x — .. f1 1o 1
4 32 768 of 241—qx . i
Simplified —&x" —%x° | Al
(51
. If you see the constant term “27 in a
Be wary of calculator value of (7.7) = 1.974680822... candidate’s final binomial expansion.
then vou can award B1.
Qo.
Question
S
Nisnber cheme Marks
(a) A=2 B1
2x? +5x=10=A(x-1)(x+2)+B(x+2)+C(x-1)
xr—1 —-3=3B = B=-1 M1 Al
X —>=2 -12=-3C = C=4 Al 4
2x? +5x-10 = PN L A
(b) —=2+(1-X) +3'l+—’ M1
(x=1)(x+2) ¢ 72}
(l—\)_1=l~\+\:— . B1
[142] =1-2+X+ . Bl
2) 2 4
2x7+5x-10 ( 1) »
7_=(:+1+:)-(1—1)x+g1-—]\»-‘.. M1
(x—1)(x+2) \ 2
=54 .. ft their A-B+1C | Al fi
3 5 n 3 5
= . FTXE Ox stated or implied | Al Al (7
(11]
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Q10.

Question Scheme Marks AOs
@O | 50x* +38x+9=A(5x+2)(1-2x)+ B(1-2x)+C(5x+2)
50; 30 |: —.|: = ] \ = -' ( Bt M1 1.1b
=B=._. or C=_.
B=landC=2 Al 1.1b
(a)(ii) Egx=0 xj 0=0=24+B+4C M1 21
=9=24+1+8=4=...
A=0% Al* 1.1b
4
b)) ) 9
- =(5x+2) =2 |l+—4|
(5x+2) =
M1 3.1a
or
(sx+2)7 =27+
-2 :S ) _2_1‘(5
[1+2x| =1-2| Zx |+ ] ER M1 | L1b
21 V2
( V15 75,
2——|1+_\ =———X+—X+ Al 1.1b
| ) 4 4 16
1 -1{—-1-1)
={1-2x) =1+2x+ (Zx) + J\
R = M1 1.1b
1 - 2 :l—i’_\-+z:{-:—."—2+4x—8x3+... dm1 21
(5x+2)F 1-2x 4 4 16 =
9 11 203
P & X Al 1.1b
PR e T e
b) (i 2
(b)(i1) x| <= Bl 2.2a
5
(N
(11 marks)
Notes

]3]
BE
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