Question

Number Scheme Notes Marks
6. 2x* +x+4 =0 has roots «, 3
@) a+,b’:—%, af =2 BOtha+ﬁ:—%andaﬂ=2 B1
1)
- - 2 2
(b)) o +,82 _ (a+ﬂ)2 _2af=. Use of a correcF |def1t|ty for 0{ +p M1
May be implied by their work
2
= (— %) -2(2) = —% B or =3.75 or —3% from correct working | Al cso
(ii) &+ =(a+p)° -3aBla+f)=.. o .
or = (a+B)(a+f)? -3af)=.. Use ofacorrec_t |de_nt|ty for 0.5 +p M1
(@ BN+ —af) May be implied by their work
or =(a+pf)a —apf)=..
3
1 1) 23
=|-=| =32 —=|=—
2 el3)5
2
or = B -3(2) _ = or 2.8750r 2Z from correct working | Al cso
2 2 8 8 8
(35
2 4 8
(4)
[ 1 1 3 3
© Y=o +=+p+ = > = ap+l, af +1 Simplifies lJritogive
s a B a p «a
= a3+ﬂ3+ﬂ — aﬁ(a3+ﬁ3)+(a+ﬁ) M(Can belmplled)
af aff
and uses at least two of their M1
a+ 2, a+por apf inan
attempt to find a
e.g. = 23 (-3) _2 2B+ () numerical value for the sum of
8 2 8 2 1 1
(oﬁ +—J and (ﬂ?’ + —j
g a
H=(a3+£j(p’3 +£) Im= (a%ﬂ][ 0‘/33”} Expands
/ ¢ / y s, L B+ R
=(aﬂ)3+a2+ﬂ2+i _a'prra’Brapd+l ¢ Yij a
7 af give 4 terms and uses at | 1,
(af)" +af(a? + f2) +1 least one of their o or
- of a? + B% in an attempt to
1 1 19 (2)* +2(-8) +1 find a numerical value
eg. = (2)° +(——j+— = = % for the product
21 19 Applies x* —(sum)x + product (can be implied),
X —==x+—=0 for their numerical values of the sum and product. | M1
8 4 Note: "=0" is not required for this mark
Any int Itiple of 8x* — =
8% — 21x 4 38 = 0 ny integer multiple of 8x° — 21x + 38 =0, A1 cso

including the " =0"

(4)
9




Question 6 Notes

6. (b)(i) Note | Writing a correct o + 5% = (a + 8)* — 2o without attempting to substitute at least one
of either their o+ g or their af into (a+ B)? —2ap is MO
2
Note | An incorrect a+,b’:%, afp =2 from (a) leading to o® + B = (%) -2(2) = —% isM1 A0
. N , ., 15 . . 1 .
Note | Give M1 Al for writing down o° + 8° = e if they glvea+,8:—§, aff=21in(a)
(b)(ii) Note | Allow M1 Al for & + 8% = (a® + f°)(a + B) —af(a+ ) = (—%)(—%)—(2)(—%) =§
Note | E.g. writing a correct o + ° = (a + ) —3a(a + ) without attempting to substitute at
least one of either their o+ 3 or their af into (a + B)° —3afB(a + f) is MO
Note | E.g. writing a correct o + 8° = (a + f)(a® + B2 — a8) Without attempting to substitute at
least one of either their o« + 3, their o + 2 or their o into (a + B)(a” + 2 —af) is MO
Note | Give M1 Al for writing down o® + ° = % if they givea+ﬂ=—%, aff=2 in (a)
(b) ALT | They can use the equation 2x* + x+4 = 0 with roots «, S to give
2 _
2“2+“+4_0 — 202 +28 +a+f+8=0
2°+p+4=0
1 1 1 1/1 15
So, a2+ =2 ((a+p)-8) == ——=-8|=2|Z-8|=-2
o+ =3 as ) -8) =3 -5 -8 )= 2 -8) =%
3 2 .
2“3+“2+4a‘0 = 20° 42 +aP + P+ da+ 4B =0
208°+p°+45=0
1 1 15 1 1(15 23
N T SR B R
a +p 2((06 B°) (O!ﬁ)))2 2 > >\ 2 3
(a) Note | Give BO for «, 8 = _1+£/ﬁ' , _1_2/5' and then stating that o + f = _%, af =2
Note | Give BOfor a+f = ~1+ 3L + ~1- V31 ~ L ang aff = ~L+ V31 | -1 V3l =2
4 4 2 4 4
N2 \2
(b)(i) Note | Give MO AQ for o + A2 = “LeVBLi| (-1-4BLi) 15
4 4 4
\3 \3
(b)) | Note |Give MO AQfor o+ 5° = [‘HF'J +(‘1‘4Jﬁ'j - %
(b) Note | Using _1“2@' , _1_;@' to find ¢ + 8 = _%, o = 2 Tollowed by
2 2 1) 15 o
. a’+p° == -5 -2(2) == scores M1 A0 in (b)(i)
3
e eg a*+p%= (—%) —3(2)(—3:?, scores M1 Al in (b)(ii)
(©) Note | A correct method leadingto p=8, g=-21, r =38 without writing a final answer of

8x* — 21x + 38 =0 is final M1 A0




Question 6 Notes Continued

6. (c)

Note | Using _1+g/ﬁl, _1_;/ﬁl explicitly to find the sum and product of aﬂ%and B e
a
3 3
e e sum= {_“ﬁ'j —t ~1-+3Li f—r 24
4 (-1-Jﬁi) 4 (-1+Jﬁi) 8
4 4
A\ A3
e ie. product = ~1+ 311 1 : ~1-\31i st — | = 19
4 (717\/3—1|) 4 (71+\/3—1|) 4
4 4
e X —%x+%—0:>8x —-21x+38=0
scores MO MO M1 AOQ in part (c).
Note | Using _1+\/i', ~1- V3l tofind g+ f=—2, af=2
4 4 2
and applying a+,3:_%, afp =2 can potentially score full marks in (c). E.g.
_1
e sum=a*+p° AT 23+( 2)=2—1
af 8 2 8
5) 1 19
° roduct = (aB)’ +a® + B2 +— = (2 ==
product = () +a*+ 4+ = 2+ 22+ =
. xz—%lx+%_0:>8x —21x+38=0
Note | Give final MO for Z: 2—1 1| =% leading to x° —%1+%_0 (without recovery)
21 19
Note | Allow final M1 for Z_ —, = with x* — (sum)x + (product) leading to
e 2,19 4
8 4
Note | An alternative method uses a correct (x—of—%}( - B ——j:
. d . . s 1 s 1
Note | Allow 1% M1 and/or 2™ M1 for using an incorrect | X — +E X=p"+—|=
(04
- - - 3 1 3 1
Note | Give final MO for an incorrect (x—a +EJ(X_'B +—)=0 unless recovered
(24
] . s 2 , 1 . .. a+p
Note | When expanding | o’ +— i + to give (a¢f)’ +a” + B +—, some will write ——
B afs afp

. 1
in place of _ﬂ
a,

So, allow 2™ M1 for expanding (a +—j(ﬂ + Jto give (aB)’ +a’ + B L2 'B
B afp

using at least one of their o8 or a®+ % in an attempt to find a numerical value
for the product.




