Algebraic Methods - Edexcel Past Exam Questions 2 MARK SCHEME

Question 1
Question Scheme Marks
number
(2) f(-2)=2(-2)" -7(-2)" -10(-2)+24 M1
=0 so (x+2) isa factor Al
(2)
(b) fx) = (x+2)(2x" —11x+12) ML AL
fx)=(x+2)(2x-3)(x—-4) dMI Al
(4)
6 marks
Notes (a) | M1 : Attempts f(£2) (Long division is M0)
Al : is for =0} and conclusion
Note: Stating *hence factor” or “it is a factor™ ora “V~ (tick) or “QED" is fine for the
conclusion.
Note also that a conclusion can be implied from a preamble eg: “If £(-2) =0, (x+ 2)isa
factor....” (Not just £(-2)=0)
(b) | 1" MI: Attempts long division by carrect factor or other method leading to obtaining

(2¥ +ax+ B), a#0, b= 0, even with a remainder. Working need not be seen as could be
done “by inspection.”

Or Alternatve Method - 1" M1: Use {x+2)(ax’ + bx+¢) = 2% —Tx* —10x+ 24 with
expansion and comparison of coefficients to obtain a = 2 and to obtain values for b and ¢

1* Al: Forseeing (2x" — 11x+ 12). [Can be seen here in (b) after work done in (a)]

2™ M1: Factorises quadratic. (see rule for factorising a quadratic). This is dependent on the
previous method mark being awarded and needs factors

2™ Al: is cao and needs all three factors together. Ignore subsequent work (such as a solution
to a quadratic equation.)

Note: Some candidates will go from {(x+2)] (2x* =11x+12) to {x=-2}.x=3. 4, and not
list all three factors. Award these responses MIATMOAQD.

Finds x = 4 and x = 1.5 by factor theorem. formula or calculator and prodoces factors M1
flx)=(x+2)(2x-3)(x—4) or [{x)=2(x+2){x-1.5)(x—4) o.e. is full marks
f(x) =(x+2)(x—1.5)(x—4) loses last Al
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Question 2

Question
Nusber Scheme Marks
T 7 Or (Way 2): Assume a = -9 and
(a) Either (Way 1) : Attempt (3) or f(-3) ath £G) or £(-3) M1
f(3)=54-45+3a+18=0 =3a=-2T=>a=-9% f(3)=0§o(x-3)jsﬁctor Al *cso
2
Or (Way 3): (2% —5x" +ax+18)+(x—3)=2x"+ px+q where p is a number and ¢ -
1S an expression in terms of a
Sets the remainder 18+3a+9 = 0 and solves to give a = -9 Al* cso
(2)
(b) Either (Way 1):  f(x) = (x = 3)(2x + x - 6) MI1A1
=(x=3)(2x - 3)(x + 2) MIA1
(4
Or (Way 2) Uses trial or factor theorem to obtain x = -2 or x = 3/2 M1
Uses tnal or factor theorem to obtamn both x = -2 and x = 3/2 Al
Puts three factors together (see notes below) M1
Correct factonisation ; (x —3)(2x —3)(x + 2)or (3 —x)(3—2x)(x +2) or Al
2(x = 3)(x - )(x + 2) oe 4
Or (Way 3) No working three factors (x —3)(2x — 3)(x + 2) otherwise need working MIAIMIAL
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Question 3

Question
Number

Scheme

If there is no labelling, mark (a) and (b) in that order

(a)

f()=20 -7 +4x+ 4

f2)= 22 -7(2) +4(2)+4

Attempts £(2) or f(-2)

Ml

=0.and so (x = 2)is a factor.

f(2) =0 with no sign or substitution errors
(2(2)’ =7(2)" +4(2) + 4=01s sufficient)
and for conclusion. Stating “hence factor™ or
“1t 15 a factor” or a “tick” or “QED" or “no
remainder” or “as required” are fine for the
conclusion but not = 0 just underlined and
not hence (2 or f(2)) is a factor. Note also
that a conclusion can be implied from a
preamble eg: “If f(2)=0.(x-2)1sa
factor....”

Al

Note: Long division scores no marks in part (a). The factor theorem is required.

[2]

®)

f)={(x-}@x* -3x-2)

MI1: Attempts long division by (x — 2) or other
method using (x — 2), to obtain

(2x° + ax £ b). a = 0, even with a remainder.
Working need not be seen as this could be
done by mnspection.”

Al:(2¥ -3x-2)

Ml Al

=(x—2)x-2)2x + Dor(x —2)’@x +1)
or equivalente.g.
=2(x = 2)(x = 2:x +dor2(x -2’ (x +4)

dM1: Factonises a 3 term quadratic. (see rule
for factonsing a quadratic i the General
Principles for Core Maths Marking). This is
dependent on the previous method mark being
awarded but there must have been no
remainder. Allow an attempt to solve the
quadratic to determune the factors.

Al: cao — needs all three factors on one line.
Ignore following work (such as a solution to a
quadratic equation )

dM1 Al

Note = (x = 2)(2x —1)(4x + 2) would lose the last mark as it 1s not fully factorised

For correct answers only award full marks i (b)

[4]

Total 6
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Question 4
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Question
: Mark
Nuiibas Scheme farks
f(x)=—4x +ax’ +9x-18
f(2)=-32+4a+18-18=0 Attempts f(2)or f(-2) MIl
(a)
= 4a=32=> a=8 cso Al
2
f(x)=(x-2)(px* +gx+r)
=px’ +(q=2p)x* +(r—2q)x-2r
(1) Compares coefficients leading
Way 2 r=9=g¢g=0alsop=—4-a=-2p=8 to M1
olp = a
a=8 cso Al
(-4x* + ax’ +9x -18)+(x-2)
Attempt to divide =f(x) by (x -
(a) O=—4x"+(a-8)x+2a-7 2) to give a quotient at least of K6t
Way 3 R=4a-32 the form +4x* + g(a)xand a :
remainder that 1s a function of a
4a-32=0=>a=8 cso Al
Attempts long division or other
method. to obtain
2 ‘: + . ¥ M
£(x) = (x - 2)(=4x> +9) (Ax-TarEh), Smlbievean: | gy
with a remainder. Working
need not be seen as this could
be done “by inspection.”
dM1: A valid attempt to
factorise their quadratic — see
General Principles. This is
(b) =(x=2)3-20(3+2Y) dependent on the previous
. . l\\ﬂ'l\t\f‘ I\)ﬂl‘l' ‘\ﬁ;‘\ﬂ Q""ll‘l“ﬁl“




m'eq‘n"almt e.g_ AAAN RARVINA AR V\Illé EENY OAR VAN,
= —(x— 2)(2x—3)2x +3) but there must have been no dMIAL
remainder.
o Al: cao — must have all 3
= (x = 2)(2x—-3)-2x-3) factors on the same line, Ignore
subsequent work (such as a
solution to a quadratic
equation.)
B3]
Attempts f(1) or f(-3)
f(l]=—4{l]+8(l)+9‘l)—18=—12 Allow Alft for the correct MI1A1ft
(c) 2, 8 4 2 ’ - their a )
numerical value of -14
2

+(—4x +8x +9x —18)=(2x-1)

M1: Attempt long division to

(c) give a remainder that 1s
Way 2 Q=-2x"+3x+6 independent of x MIAIR
R=-12 Al: Allow Alft for the correct o
their a

numerical value of -14.

Total 7
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Question 5

Question 3
£f(-2) = 6(-2)° +13(-2)* -4 e i A"emPtSf(_z)Ml ..........
(a) = 0. akdiso (v + 2)isa Sucki f(—2) = 0 with no sign or substitution er.rors Al
___________________________________________________________________________________________ and for conclusion. | |
S| MMM, it 1]
(b) f(x) = {(x + 2)}(6x" + x - 2) M1 Al
_______ i S5 Ol e £ 5 O b .. - S
................................................................................................................................. — )
Question 6
= st i
@) Attempt f(3) or f(-3) Use of long division 1s MOAO as factor theorem was required. M1
f(-3)=162-63—-120+21=0 so (x+ 3) 1s a factor Al
)
(b) | Either(Way1):  f(x)=(x +3)(-6x" +11x+7) MI1Al
=(x+3)(3x+7(2x+1) or (x+3)Bx-7(2x +1) MI1Al
@
Or (Way 2) Uses trial or factor theorem to obtain x = — 1/2 or x=7/3 M1
Uses tnial or factor theorem to obtain both x = —1/2 and x=7/3 Al
Puts three factors together (see notes below) M1
Correct factorisation : (X +3)(7—3x )(2x + 1) or -(x +3)(3x —7)(2x +1) oe Al @
Or (Way 3) No working three factors (x + 3)(—3x + 7)(2x + 1) otherwise need working MlAlhﬂA(i)
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