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r

Mark scheme

Factors and polynomials

Additional Mathematics 0606 - Questions from Paper 1 and Paper 2

N A
Total marks

70

MARKS FOR EACH QUESTION

1 2 3 4 5 6 7 8 9 10 | Total
5 5 5 6 6 6 8 8 10 11 70
Question 1 [5]
1 27a—63-3b+9=0o0e B1
—8a—28+2b+9=-350¢ B1
Eliminates one unknown and solves for a or b M1 | FT their equations provided both
equations are linear with terms in a
and b
a=2,b=0nfww A2 | Al for each
Question 2 [5]
2(a) 8a—12—6+b=00e B3 |Blfor8a—12—-6+b=00e
and—a—-3+3+b=00e Blfor—-a—3+3+b=00e
anda=2,b=2
2(b) 2¥°—-3x*-3x+2=] (x—-2),x+1),2x—1) B2 | B1 for

or (x> —x—2),2x—1)

and x =2, %,—1

OR

22 —3x—3x+2=] (x+1),2x*-5x+2)
or (x—2), 2> +x—-1)
and correct factorisation or method of solution
of the quadratic

and x =2, % ,—1

OR

2—-1+x= —(—j or2—1+x=E
2 2

orfor2x—1xx= %20r2><—1 xx=-1

L1

and x =2, 7

[2x*=3x*—3x +2 =]
(x—2)and (x+ 1) seen
or (x> — x —2) seen

or (x + 1), 2x* —5x+2)
or(x—2),2x* +x—1)

Blfor2-1+x= —(_73) orE

orfor2x—1xx= %zorfl
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Factors and polynomials - Mark scheme

Question 3

[3]

A=-31

B1

x—lorx—5o0rx+6

B1 | For finding a factor

[x—l](x2 +x—30)
[x—5](x2 +5x—6)
[x+6](x2 —6x+5)

2 | M1 for a quadratic factor with
2 correct terms or for one further
linear factor

x—DExE-5x+06)

Al

Question 4 [6]
\
4 f(_2) - Da+b=84 M1 M1 for substitution of a correct value of x
Al
1)1 3
f 5 ~5a +b= 5 Al Al for each correct equation (allow
unsimplified)
a=-33,b=18 M1, Al M1 for solution to obtain a and b
f(1)=-19 VB1 VB1 on their @ and b
[6]
Question 5 [6]
5(a) q(x)=3 ¥ —10x—8 3 | M1 for a valid attempt to obtain the
r=5 quotient by algebraic long division,
synthetic division, factorising (2x — 5) or
by forming an identity
Al for each
5(b) I:p(x) _5 =:|(3x2 —10x— 8)(2x _ 5) M1 | For a correct attempt to factorise
(3x+2)(x- 4)(2x - 5) A1 | Must see p(x) —5 as a product of linear
factors
5(c) 2 4 5 B1 | FT on their 3 terms quadratic q(x)
X=——, s
3
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Question 6 [6]
6 b=12 2 | M1 for attempt at differentiation
—27a+99-3b+c=0 2 | M1 for attempt at p(-3)=0or
a+1l+b+c=16 p(1)=16
a=2 2 | M1 for attempt to solve their
c=-9 equations
Question 7 [8]
7(a) 1 a b 3 M1 | Allow one arithmetic error. Must be
Pl =2 it ——2+2=0 equated to 0 soi
2)" 8 4 2 q
Allow unsimplified
P(-1):—a+b-3+2=-6 M1 | Allow unsimplified Must be equated
to—6 soi
—a+2b+4=00e Al
—a+b+5=00e For both allow unsimplified
a=6, b=1 2 | M1 dep on at least one previous M1
for attempt to solve their
simultaneous equations to find at
least one of their unknowns.
Al for both.
7(b) Q2x+1DBx* —x+2) 2 | M1 for correct attempt to obtain 2
terms of the quadratic for their P(x).
Must divide by (2x + 1)
A1 for correct quadratic
Bx*—x+2)
For 3x*> — x + 2, the dicriminant is <0 B1 | Must have a valid attempt to evaluate

1
so only one real root of — > oe

the discriminant.
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Question 8

Factors and polynomials - Mark scheme

[8]

8(i)

Other root =4

B1

f(x) =(x=3)(x=3)(x-4)

3 _10x% +33x-36

M1

multiply out (x — 3)(x — 3)(x £ p)

a=-10 b=33

A2

Al for each
Can be implied by correct cubic

8(ii) x=6,x=6, x=1 B4 | B1 for each of first two sets
x:2, x:2, x:9 B2 fOl‘third Set
x=1, x=1, x=36
Question 9 [10]
9 Eliminates y: M1
10x* —19x” —x=4x -6 oe
Collects terms: Al
10x* —19x* =5x+6=0
x — 2 is a factor soi B1
Correct quadratic factor: B2 | B1 for any two correct elements of quadratic factor
(10x* + x = 3)
Factorises their 3-term quadratic or M1
solves their 3-term quadratic = 0:
(5x+3)2x—1) oe
(-0.6,-8.4), (0.5, —4) A2 | Al forx=-0.6,x=0.50ry=-84,y=-4nfww or
for one correct (x, y) pair
(their(—0.6 +0.5) their(-8.4+ —4)) oe M1
2 ' 2

(-0.05,-6.2) oe Al
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Question 10 [11]
. 1Y 3 a 1 .
10 () f 5 :E+E+b20 Ml M1 for use of x = 5 and equating to zero
f'(x)=12x"+8x+a M1 M1 for differentiation
1
f (Ej 3+44+a=0 Ml M1 for attempt to obtain a =—7 from
5
2
Leading to a =7 Al
and b=2 Al
[5]
(i) f(-3)=-49 M1 M1 for use of x =3 in either the
Al remainder theorem or algebraic long

[2] | division.

(iii) f(x)=2x-1)2x*+3x-2) M1, Al | Ml for attempt to obtain quadratic factor
2]
(iv) f(x)=Qx-1DH2x-1)(x+2) BI B1 for each — must be correct from work
Leading to x = 0.5, -2 Bl
2]
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