Year 1 Pure Exam Questions — Binomial Expansion

(Answers)
Q1.
g_uﬁtiun Scheme Marks
Number
(2 + 3x)*- Mark (a) and (b) together
(a) 2+ 2060 + ', 2°6Gx) + G2 60 + 30
First term of 16 Bl
(' xx)+ (65 xx?) +( Gy x2?)+(*C x._xx*) M1
=(16 + ) 96x + 216x° + 216x° + 81x* Must use Bmomual — otherwise A0, Al Al
AD
; L)
(b) (2-3x)* =16 - 96x + 216x" - 216x" + 81x* B1ft
(1)
5
Alternative 4 _mer L 3k
method (a) Sl el
Za+'a@+GE) 'o@ + @)Y
Scheme 15 applied exactly as before
Nates for Question
{a) B1: The constant term should be 16 in their expansion
MI1: Two binomial coefficients must be correct and must be with the correct power of x. Accept
4 4
g -:rr[ : ] or 4 as a coefficient, and 4{,: Df[ﬂ ] 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 Binomal Method.
Al: All four of the final four terms correct in expansion. (Accept answers without + signs. can be
listed with comumas or appear on separate lines)
b) Blfi: Award for correct answer as printed above or fi their previous answer provided 1t 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 senies. (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 +7C, 232" +3x* =(16) + 96x + T2x" + 24x" + 3x*
would earn B1, M1, A0, A0, and if followed by =(16)— 96x + 72x° —24x* + 3x* gets Blft 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 Binomuial theorem and if there 15 no evidence of its use then M mark and hence A marks cannot be earned
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 Al A0 BOft so 3/5
If the series 15 divided through by 2 or a power of 2 at the final stage after an error or onussion
resulting i all even coefficients then apply scheme to senes before thus division and 1gnore subsequent
work (15w)




Q2.

%ﬁ;;:: Scheme Marks
3 £
)
2
1+12x Both terms correct as printed (allow 12x' Bl
= but not 1*)
@x ;n;: or { E{?]{G}x :-cf or
21 3
g mon(ay,  |(Soe(G]
2182 3! 2 MI1: For cither the x° term or the »” term. MI
BT G- oy O ¢ Requires correct binomial coefficient in
+C (T] + G [ TJ + any form with the correct power of x. but
S the other part of the coefficient (perhaps
mcluding 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
e F{1}+ L ﬁm=+
2 2152
€ g- T -]
L “Cl[j—x] + ’I:L[H} oo
2 B
2 Al: Either 63x" or 189x°
ot 6327 4+ 1892° + - -
= - Al: Both 63x" and 189x° i
Terms may be listed but must be positive
[4]
Total 4

o ; i | 3x i
Note 1t 15 common not to square the 2 mn the denonunator of [T]amﬂ this gives

1+ 12x +126x" + 756x . This could score BIM1AOAOQ.

2 3
3x 3 3x
Note .+ “Cz[l" +?] + 'Ci[l" +T] + ...would score MO unless a correct method

was implied by later work




Q3.

Question -
Number Scheme Marks
(3-4x) -
L S o e B M S al O S5 L
First term of 243 Bl
(P % x ‘(] + [ Cyxxxt )+ [ Cyxoxx ). M1
405 270 , 90
=|:343':l —TI— 0 X —EI - Al
. . Al
=(243 ..)—135x + 30x~ —%r"_. )
[4]
Alternative | Va3 3
method 13 -3 x)=3d-3y
(1 —5(:"_(_?1-'-0 + jfz(_ll'x]: —505(_%'1')3 )
Scheme 15 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.

Accept "C| or| | or Jas a coefficient, and "C, or| | or 10as another and "C, or| |orl0 as
1) Ry 3)
another........ Pascal’s tnangle 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? — %f

- " ) .
correct, or two of —E X+ ﬂ 2_20

X" ——=x (may be just two terms)
3 9 27 ’
Al: All three final terms correct and simplified. (Can be listed with commas or appear on separate lines.
: 10 1 .
Accept in reverse order.) Accept correct alternatives to 5 &g —EE or —3.3 the recurring must be

clear. 3.3 1s not acceptable. Allow eg. +—135x

e.g The common error 3° +°C 37 (—Hx + °C, 3 (-Hx +7°¢,37(—Hx’ =(243) -135x — 902" —30x°

would earn B1, M1, A0, AD =024

If extra terms are given then 1sw

No negatrve signs in answer also earns B1, M1, A0, AD

If the series 1s divided through by 3 at the final stage after an error or omission resulting in all multiple

of three coefficients then apply scheme to senies before this division and 1gnore subsequent work (1s5w)
405 270

Special Case: Only gives first three terms =(243 ) —135x + 30x° . or 243 3 5

i

Follow the scheme to give B1 M1 Al A0 special case. (Do not treat as misread.)

Answers such as 243 +405-1x +270-1x" +90 _2_1" x”.. gain no credit as the binomial coefficients
!

are not linked to the x terms.




Q4.

%T:ﬁggp Scheme Marks
243 as a constant tenm seen. | Bl
{B+89° }= 3 + O G0+ ‘C,E G +. #hox | B
@ = 243 + 405bx + 270b°x% + . (FCix.xx) or (*Cyxxx’) | ML
270b°x7 or 270(bx)° | A1 [4]
n Establishes an equation from
®) | {2(coeff x) = coeff x* | = 2(405b) = 2705] their coefficients. Condone 2 on | M1
the wrong side of the equation.
So, {b=-§%=&}b=3 b= 3(Ignore b= 0, if seen) | A1

2]




Q5.

Question Scheme Marks
number
@ A+2)PF =1+2x+_, . Bl
Bx?’ Bx ?xﬁ M1 Al
@' +——@’.
= +Ix+1IX or = +1.75x* + 0.875x° Al
(4)
(b) States or implies that x = 0.1 Bl
Substitutes their value of x (provided it 1s <1) mnto senes obtamed 1n (a) M1
1e. 1+02+00175+ 0000875, = 12184 Al cao
(3)
5
Alternative | Staris again and expands (14 0.025)% to
for (b) 8x7 », 8x7x6
Special case | 1+ 8x(0.025 +T({}_025) (D 025)°, =1.2184 B1.M1.A1
{(Or 1+1/5+T7/400+ 7/8000 = 1.2134]
Notes (a) B1 must be simplified

The method mark (M1) 1s awarded for an attempt at Binomial to get the third and/or fourth term
—need correct binomial coefficient combined with comrect power of x. Ignore bracket errors or

8 8
errors in powers of 4. Accept any notation for SC2 and EC'3= eg. [2] and (3} (unsimplified) or
28 and 56 from Pascal’s triangle. (The terms may be listed without + signs)

First Al 1s for two completely correct unsimplified terms

Al needs the fully simplified Jx° and 1x°.

— g |
(b) B1 — states or uses x =0.1 or ﬁ_ﬁ

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 mot 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 B0, M0, A0
States 0.1 then just writes down answer 1s B1 MOAOQ




Q6.

Question
Hisnbes Scheme Marks
Q (@ (Tx..xx) or (21x..xx") The7or2lcanbein ‘unsimplified” form. M1
7 £ 5. 4 L
(2+kx) =2 +2"xTxhx+2"x 1 k*x
=128 +448kv. +672k*x? [or 672(kx)*] B1: A1, Al
(If 672kx* follows 672(kx)*, isw and allow Al) (4)
(B) | 6 448k = 672> M1
k=4 {(Ignore k=0, if seen) Al (2)
[é]
(a) | The terms can be ‘listed’ rather than added. Ignore any extra terms.

M1 for either the x term or the x° term. Requires correct binomial coefficient in any form
with the correct power of x. but the other part of the coefficient (perhaps neluding
powers of 2 and/or k) may be wrong or missing.

T LTI 5.
Allow binomial coefficients such as [1] [T} [,’] s G

However. 448 + kx or sumlar 1s MO,
B1. Al. Al for the simplified versions seen above.
Alternative:

MNote that a factor 27 can be taken out first: ET[I+EJ . but the mark scheme still applies.

Ignoring subsequent working (isw):

Isw if necessary after correct working:

e.g. 128+ 448kx + 672k'x' M1 BI Al Al
=4+ 14kc+ 21k%x° isw

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




