Mr Chan’s Roots of
Polynomial

Questions by Topic
Pack



OCR June 2005 OCR Jan 2004 OCR June 2006 OCR Jan 2007

The roces of the eguation T bec ogqualion x 4 3x 44 o 0 hues roots e, Bund ¥,

-9 s -9 -0
(i) Weite dosn the vidaes of @ + 2 und o 2 (1) Write down the valmes ot @ + 8 + 7, af + iy + ya and afiy L]
are denoess by e, 8 aed ¥, where @ ts sed 3nd B and y we complex

uadealic ogu « Zx o 4 = 0 beo roots @ and I The quadrat oguation ¥ + 5x + 10 « 0 has rocs o and f)

1) Write dowm the values of @ + 5 sad o8
Show the 1 2
(9. The cubic oquation £' + g’ 4 Ly + g = 0, where @ sl g sre constants, hao rosts @ + 1, 2 4 1 anl (i) Show that o

. . W, s o b
(W) Mence find a quadratic equmion which hes roos (D Write down the valoc of @+ §+ ¥ y4l

() The cubic equesion r” « 12¢° + ay « 48 = O huas routs () T bs goven that [§ = pr & ig, where ¢ > 0. Find e valoe of p, in torms of . () Find the valee of p f ) Henee find a qus ion whick has
(i) Find the valoe of p ) Wrire domn the valoe of affy. (i) Find the valee

(W) Hence Hod the valw ot a Ued Vind the valoe of g, in terme of « only

OCR June 2007 OCR Jan 2008 OCR Jan 2008 OCR June 2008 (Complex Numbers
but also Roots of Polynomial)

The cobic equation 3’ - ' 4 6+ 2=

O has rocex 2, Jand ¢

The cubsic equation 2’ = 3r' + 24y + 7 = () bes roots o, § sl ¥
g oy .
X ) Show st a’ + 8° = ta+ B - LaBla + B)
() {n) Wree down the values of @ + B+ yand afi + By + yie ¥ ¢ v ¢ The cubic eguat ¢ b 0w D, where o, & el ¢ are real, Bas roos |
(i) Usc the subwt ’
wrtion ¥ — Sr+ 7 = 0 has roots & Fnd a qeesdratic equation with reoty @ Wik

(6]

(1) Find the valoe of @™ + o the other 1008 of th T

] LIRS De o b <
() (n) Use the substumumon x « = 0o Hnd s cubie equanion in i with o (W) Fand Be valoes of a, b and
u

¢ amewer 10 part () n) 10 find the valoe «

OCR Jan 2009 OCR June 2009 OCR Jan 2010 OCR Jan 2010

5 ” UL

. - The roots of the quadeain oquation & sy ~B=Dwepund g Bndthe valsc of p e g+ = 4 = " .

1 Shorw that (e = 117 = o+ B ~ 48 121 r oy 1of the cebic eqoueion X'« o o o g = 0L where poand ¢ are real, is B¢ complex e
The cuboe equatan 3 3w 0 Beos routs e, § amd ¥

The quadntic oquation 3 — Akx + &7 = 0, where & s 3 posttive comvearne, b roots @ asd 8, wads e > |1 4 x
The cubdc eqpation ¥ + 5% « 7 = (L has roots @, B and 7 1) Use the substioution x = i = 1 w0 find o cobic equation  u with isteger coefBioiems 3 @) Fiad $he real root of the cabic equation 15

() Shomw thar e — ¥ = 4v34 14 = Y .
1) Use the substmation ¥ = Vi fo il 3 cabx oquation i & with mieger coct ¢ find the valse of (e + IME+ Ni(y + 1) (i) Fimd B¢ valoes of poaed 4. 4

(i Hes wd o quadroos equation with roots o + T and B - |

1) Hence tied the vidue ot a”fI° « iy + e

OCR June 2010 OCR Jan 2011 OCR June 2011 Ocr June 2011

One nixe of the qeadeatic aquation +” + ax + & = {0, wheee o and & are seal is 16 - 304

The quadnesc oquation ~ x4+ 3 = 0has ooty o amd f, and the quadeatic sgestion x The cubss eguation A+ 2w lhan a pBamd y

%
| R |
heax roots a2 « = wd B+ 3 1 Wree doun sther root of the quadnes equeson

! '
The quadnatic aqpation ¥ + 268 + & = 1), where A b o mon-2e00 constant, bhas soots @ and 5. Find o (1) Use the subalitistion x =« 40 show that 47 « 12
Vi

asf e fl A :
QUOAEALIC eqmation with POOLs =t 3K ~er (i) Show o A Find the valies of & aad b
"

| i
18 Henoe find the values of — « — + v . 3 > % solve - RN YIS
() Find the valoe of g WL N AR S = : 1) Use o afgebrake method 50 solve the quanic equation y* + &y + f « 0




OCR JAN 2012 OCR Jan 2013

0 has tosts 2. 4 The QUM equation ¥

tsdion »

Ocr June 2012 Ocr June 2013

B The cubec oquesion kx

Frad ths

Oz roct of the g x oqution r ¢+ 1, wiere a and & arc real, = the complex sumber 4
Find the v » and b

The quadratic equathon

fac wilnlild




OCR June 2005

8 (a) The quadratic equation x* — 2x + 4 = 0 has roots ¢ and .

(i) Write down the values of o + 8 and af. 2]
(ii) Show that o + B = —4. 2]
(iii) Hence find a quadratic equation which has roots o and ﬁz. 3]

(b) The cubic equation x> — 12x% + ax — 48 = 0 has roots p, 2p and 3p.
(i) Find the value of p. [2]
(ii) Hence find the value of a. [2]

Let me go home



B. @i a+p=2 ap =4 B1B1 Values stated
(i) EITHER M1 i i i
= -4 N Use o° + B° = (o + B) - 2ap
Obtain given answer correctly
OR M1 . .
A1 Find numeric values of roots, square and add
(i) Obtain given answer cormrectly
Il+41-+ 16 =0 B1 State or use u2ﬁ2= 16
Or use substitution u = x°
M1 Write down a quadratic equation of correct
form or rearrange and square
Al 2 _
(b) () p=2 Obtain ¥ T4x +16=0
M1 Use sum or product of roots to obtain 6p =12
Or 6p” =48
(i) a=44 A Obtain p =2
M Attempt to find Faf numerically or in terms

of p or substitute their 2, 4 or 6 in equation
Obtain 11p°




10

OCR Jan 2006

The roots of the equation
X' —9x"+27x-29=0

are denoted by a, 8 and y, where a is real and B and y are complex.

(i) Write down the value of @ + 3 + ¥.

(ii) Itis given that B = p +ig, where ¢ > 0. Find the value of p, in terms of a.

(iii) Write down the value of af3y.

(iv) Find the value of g, in terms of o only.

Let me go home

[1]
[4]
[1]
[5]




10.

a+p+y=9
(ii)
P:‘}—u
2
(i) «By =29
(iv)
alp” +q)=29
g2 9 - a)
o 4

(iv) Alternative method
2pa+p’ +q° =27

=27 -C=9 _ 0 q

q
4

B1
B1
M1
A1
A1
B1

M1
Afft

M1

M1

A1

M1
A1

M1

M1

A1

1

State or use other root is p - ig
Substitute into (i)

Obtain 2p +a=9
Obtain correct answer a.e.f.

Substitute into (iii)
Obtain unsimplified expression with no i's

Rearrange to obtain g or t.;r2
Substitute their expression for p a.e f.

Obtain correct answer a.e f.

Substitute into aff + By + yexr =27
Obtain unsimplified expression with no i's

Rearrange to obtain g or t.;r2
Substitute their expression for p a.e f.

Obtain correct answer a.e f.




OCR June 2006

The cubic equation x> — 2x* + 3x + 4 = 0 has roots ¢, 8 and 7.

(i) Write down the values of o + B + 7, o3 + By + Yo and af3y. [3]

The cubic equation x° + px” + 10x + g = 0, where p and g are constants, has roots ot + 1, f + 1 and

Y + 1.
(ii) Find the value of p. 3]

(iii) Find the value of g. [5]

Let me go home




4725 Mark Scheme June 2006

10 ((1) a+B+y=2 afy = -4 | BIBI Write down correct values
ap + By + yo =3 Bl |3
(ii) MI Sum new roots
a+1+B+1+y+1=5 Alft Obtain numeric value using their (1)
p=-5 Alft 3 | pis negative of their answer
(iii) MI1* Expand three brackets
Al ofy+ap +By+yat+ta+p +y+1
DMI Use their (i) results
Alft Obtain 2
g=-2 Alft 5 | g is negative of their answer
[11] | Alternative for (ii) & (iii)
M2 Substitute x = u —1 in given equation
Al Obtain correct unsimplified equation for u
Ml Expand
A2 Obtain &’ —5u° +10u -2 =0
Al Al State correct values of p and g.
Let me go home




OCR Jan 2007

7  The quadratic equation x* + 5x + 10 = 0 has roots o and j3.

(i) Write down the values of o + 8 and of3.

(i) Show that o® + B* = 5.

o B

(iii) Hence find a quadratic equation which has roots — and —.

B o




1) a+p= -5

(i o’ +B° =5

(iii)

x+1=0

b | —

ap = 10

MI

Al

Bl

MI

Al

Blft

State correct values

Use (a + E.f —- 20

Obtain given answer correctly, using
value of -5
Product of roots = 1

Attempt to find sum of roots

Obtain = or equivalent

Write down required quadratic

equation, or any multiple.

Let me go home




OCR June 200/

6 The cubic equation 3x> — 9x* + 6x + 2 = 0 has roots o, § and .

(i) (a) Write down the values of oo + B + Y and a8 + By + Y. [2]
(b) Find the value of o + B + y°. [2]
1
(i) (a) Use the substitution x = — to find a cubic equation in u with integer coefficients. [2]
u
.. 1 1 1
(b) Use your answer to part (ii) (a) to find the value of P + E + ; [2]

Let me go home



(1) (a)
a+p+y=3ab+ Py+ya=2
(b)

a’+p+yt=(a+p+y) —2af+ Py + e
=9_4=5
33 _% *
(i) (@ ® W U
2u’ +6u” —9u+3=0

+= = -3

1
Y

1.1
by o« P

State correct values

State or imply the result and use their
values

Obtain correct answer

Use given substitution to obtain an
equation

Obtain correct answer

Required expression is related to new

cubic stated or implied
-(their “b” / their ““a”)

Let me go home




OCR Jan 2008

3  The cubic equation 2x> — 3x? + 24x + 7 = 0 has roots ¢, 8 and 7.

(i) Use the substitution x = — to find a cubic equation in u# with integer coefficients.
| u

1 1 1

(ii) Hence, or otherwise, find the value of — + — + —.
af By o




(1) Tu’ +24u”> -3u+2=0
(ii) EITHER
correct value is — 2

OR

correct value is — 3

Use given substitution
Obtain correct equation a.e.f.

Required expression related to new cubic
Their ¢ / their a

a+p+y

afy
Obtain correct answer

Use or equivalent

Let me go home



OCR Jan 2008

(i) Show that o + B° = (o + B)® = 3B (ax + B). [2]

(i) The quadratic equation x? = 5x + 7 = 0 has roots o and B. Find a quadratic equation with roots
o’ and °. [6]




(i) a® +3a*B+3aB’ + B’ Correct binomial expansion seen
Obtain given answer with no errors seen

State or use correct values

(i) Either a+ f=5,af =7

3 3 _ _
a” + =20 Find numeric value for &” + 3
Obtain correct answer

Use new sum and product correctly in
quadratic expression
Obtain correct equation

1
Substitute x =u°
Or Obtain correct answer
2 1 Complete method for removing fractional
u’ —5S5u* +7=0 pOWers
Obtain correct answer

x> —20x+343=0

u> —20u+343=0

Let me go home



OCR June 2008 (Complex Numbers
but also Roots of Polynomial)

6  The cubic equation x> +ax? + bx + ¢ = 0, where a, b and ¢ are real, has roots (3 +1) and 2.

(i) Write down the other root of the equation.

(ii) Find the values of a, b and c.




6 (1) 3-1 Bl  Conjugate stated

1

(i) EITHER M1  Use sum of roots
Al  Obtain correct answer
M1  Use sum of pairs of roots
Al  Obtain correct answer
M1  Use product of roots

a=-8, b=22, c=-20 ﬁ Obtain correct answers
6
OR M1  Attempt to find a quadratic factor

Al  Obtain correct factor

M1  Expand linear and quadratic factors
a=-8,b=22,¢c=-20 A1A1A1 Obtain correct answers
OR

M1  Substitute 1 imaginary & the real root into eqn

M1 Equate real and imaginary parts

M1  Attempt to solve 3 eqns.
a=-8,b=22¢c=-20 A1A1A1 Obtain correct answers

Let me go home



OCR June 2008

8 The quadratic equation x* + kx + 2k = 0, where k is a non-zero constant, has roots ¢ and B. Find a

B

. . . o
quadratic equation with roots — and —. 7]

B o




o B (0.+PB)” — 20
Boa  of
%+%:i@—m
o'B =

xz-%@—4n+1:0

Bl

Bl
M1

Al

Al

Bl

B1ft

M1

Al
Al
Ml
Al

State or use correct value

State or use correct value

Attempt to express sum of new roots in
terms of o+, of

Obtain correct expression

Obtain correct answer a.e.f.
Correct product of new roots seen

Obtain correct answer, must be an eqn.

Alternative for last 5 marks

Obtain expression for u = < in terms of k and

o or kand S

Obtain a correct expression
rearrange to get o 1n terms of u
Substitute into given equation
Obtain correct answer



OCR Jan 2009

(i) Show that (a — B)? = (o + B)? — 40f. [2]

The quadratic equation x* — 6kx + k* = 0, where k is a positive constant, has roots o and 8, with o > f3.
(ii) Show that o — B = 4V2k. [4]

(iii) Hence find a quadratic equation with roots o + 1 and 8 — 1. [4]




8 | ()

() a+pB=6kaf=k’

a—f=4V2)k
(iii) Y a'=6k
a'p'=af —(a-p)-1

a B=k* —(42)k -1
x* —6kx+k* —(42)k-1=0

MI
Al

B1 B1
MI
Al
Blft
M1

Alft

Blit

Expand at least 1 of the brackets
Derive given answer correctly

State or use correct values
Find value of @ — £ using (i)

Obtain given value correctly ( allow 1f -6k
used )

Sum of new roots stated or used
Express new product in terms of old roots
Obtain correct value for new product

Write down correct quadratic equation

Let me go home



OCR June 2009

5 _ 1 1
4  The roots of the quadratic equation x~ + x — 8 = 0 are p and g. Find the valueof p+ g+ —+ —. [4]
P 4

5  The cubic equation x> + 5x* + 7 = 0 has roots o, 8 and 7.

(i) Use the substitution x = v to find a cubic equation in u with integer coefficients.

(ii) Hence find the value of o [3’2 + Bzyz + yl?-a_'l_

Let me go home




Either p+¢g=-1, pg =—-8

Bl

Both values stated or used

pPrq Bl Correct expression seen
pq
M1 Use their values in their expression
—% Al 4 | Obtain correct answer
4
Or 1,1-¢ Bl Substitute x = j; and use new
e quadratic
ptg=1 Bl Correct value stated
_1 M1 Use their values in given expression
s Al Obtain correct answer
Or ~1++/33 M1 Find roots of given quadratic
2 equation
Al Correct values seen
-1 M1 Use their values in given expression
Al Obtain correct answer
i) w ={=)5u+7)’ M1 Use given substitution and rearrange
Al Obtain correct expression, or
equivalent
u —25u” —70u—-49=0 Al 3 | Obtain correct final answer
(ii) M1 Use coefticient of u of their cubic or
identity connecting the symmetric
functions and substitute values from
given equation
-70 Al ft 2 | Obtain correct answer

Let me go home



OCR Jan 2010

2 The cubic equation 2x° + 3x — 3 = 0 has roots o, 3 and 7.

(1) Use the substitution x = u# — 1 to find a cubic equation in u with integer coefficients.

(ii) Hence find the value of (ax+ 1)(B + 1)(y + 1).




2

(i)

=3 +3u—1

2 —6u” +9u -8 =0

Bl Correct unsimplified expansion of
(u—1y’
Ml Substitute for x

Al 3 Obtain correct equation

(ii)

d )
MI Use (£)— of new equation
a
Alft 2  Obtain correct answer from their
equation

Let me go home



OCR Jan 2010

6  One root of the cubic equation x° + px” + 6x + g = 0, where p and g are real, is the complex number

5-—-1.

(i) Find the real root of the cubic equation. [3]

(i1) Find the values of p and q. [4]




6 (1)

x==2

Bl
M1

Al 3

State or use 5 + 1 as a root

Use Zaﬁ =6

(Obtain correct answer

(ii) Either

p=-8
g =352
Or
Or

Alft 4

M1
M1
AlAl

M1
M1
Al
Alft

Use p= —fo

Obtain correct answer, from their root

Use g =—afy

Obtain correct answer, from their root

Attempt to find quadratic factor
Attempt to expand quadratic and linear
Obtain correct answers

Substitute (5 — 1)into equation
Equate real and imaginary parts
Obtain correct answer for p

Obtain correct answer for ¢, ft their p

Let me go home




OCR June 2010

7  The quadratic equation x* + 2kx + k = 0, where k is a non-zero constant, has roots oc and 8. Find a

+ +
> ﬁandﬂE B

= 3 [7]

quadratic equation with roots




7 Either B1B1 State or use correct results

a+f=-2k of=k M1 Attempt to find sum of new roots
Al Obtain 4k
MI Attempt to find product of new roots
Al Obtain 4k
Blft 7 Correct quadratic equation a.e.f.

v2 —4ky +4k =0

Or

o+ f=-2k Bl State or use correct result

-2k Bl State or imply form of new roots

(14

y = =2k Bl State correct substitution

) ) MI Rearrange and substitute for x
Al Correct unsimplified equation
M1 Attempt to clear fractions

y2 —dky+4k =0 Al Correct quadratic equation a.e.f.

Or
Bl Find roots of original equation

kK2 —k

a+f 2 a+p 2% Bl Express both new roots in terms of &

O T S
MI Attempt to find sum of new roots
Al Obtain 4k
) M1 Attempt to find product of new roots
v -dky+4k=0 Al Obtain 4k

Blft Correct quadratic equation a.e.f. Let me go home



OCR Jan 2011

8 The quadratic equation 2x* — x + 3 = 0 has roots « and f8, and the quadratic equation x> — px+¢g =0

1 1
has roots ¢ + — and B + —.

o B

. _D
(i) Show that p = =

(i) Find the value of g.




8 (i) Either

1 3 o ..
o+ ,5 =— ,ﬂ‘ﬂ =— Bl State or use both correct results in (1) or (11)
2 2
o+ ff 2 _
a+ f+ 7 or &+ [+ E(H + ) M1 Express sum of new roots in terms of
(4
o+ fand aff
M1 Substitute their values into their expression
5
pP= E Al 4  Obtain given answer correctly
Or
2 _ 1 _
3u"—u+2(=0) Bl Substitute X = — and obtain correct
i
quadratic (equation)
M1 Use sum of roots of new equation
M1 Substitute their values into their expression
5
p= E Al Obtain given answer correctly

1
(i) &f'=0f+—+—+— Bl Correct expansion

M1 Show how to deal with &> + /3
a p ofs
Al Obtain correct expression
1
q= 3 M1 Substitute their values into ﬂfjﬁ!
Al 5  Obtain correct answer a.e.f. Lef me go home




Ocr June 2011

9  One root of the quadratic equation x* + ax + b = 0, where a and b are real, is 16 — 30i.

(1) Write down the other root of the quadratic equation.
(ii) Find the values of a and b.

iii) Use an algebraic method to solve the quartic equation y* + ay” + b = 0.
. g q q ) :




9 (i) 16+30i

(ii)
a =-32

b=1156

(iii)

p° —q” =16 and pg=-15

+ (5+31)

Substitute, expand and equate imag. parts

parts of (p+ig)* & 16 — 30i or root from (ii)

Bl 1  State correct value

MI Use a =— ( sum of roots )

Al Obtain correct answer

MI Use b = product of roots

Al 4  Obtain correct answer

M1

Al Obtain a = -32

M1 Equate real parts

Al Obtain b= 1156

M1 Attempt to equate real and imaginary
Al Obtain both results cao

M1 Obtain quadratic in p” or ¢°

MI Solve to obtain p=(%)5 or g =(%)3
Al Obtain 2 correct answers as complex nos
M1 Attempt at all 4 roots

Al 7

12

State other two roots as complex nos




OCR June 2011

10 The cubic equation x* + 3x* + 2 = 0 has roots a, § and 7.

1 _. ,
(i) Use the substitution x = — to show that 4> + 12u*> + 9u — 1 = 0.

e

1 1 1 1
(i1)) Hence find the values of — + — + — and +

05-2 BZ ,y- aZ BZ




10 (i)

1 3
—+=—+2=0 Bl Use substitution correctly
HE u
EITHER MI Rearrange
M1 Square
9 12 1
— +—+ 4 = — Al Obtain correct equation
u i u
4’ +12u” +9u—-1=0 Al 5  Obtain given answer
OR
e. g. (214!% + 3u/ + l){Zu% +3u’]’; -1)=0 M2 Multiply their equation in u by appropriate
related expression
A2 Obtain given answer
3 1 | 1
(ii) Bl Stated or imply that u = 2
b
MI Use — —
a
-3 Al Obtain correct answer
C
MI Use —
il
9
Z Al 5  Obtain correct answer




OCR JAN 2012

10 The cubic equation 3x” — 9x” + 6x + 2 = 0 has roots o, J and y.
(i) Write down the values of o + 8+ 7, a8 + Sy + yo and afy.

. . ' 2 2 2 2
The cubic equation x>+ ax” + bx + ¢ = 0 has roots a’, p~and y~.

(ii) Show that ¢ = —g and find the values of g and b.




10

10

(1)

(i)

a+ p+y=3

aff+ Py +ya=2

afly =—%

EITHER

Yai=Q a)y -2 ap
5

a=-5

2 a = ap) —2apyr)a
h=38

OR

9y’ —45y* + 2y -4=0

Bl
Bl
Bl

131

M1
AIFT
M1

AIFT
AIFT
M1*
Al

DM1
Al
9]

Bl
M1
DMI1
DM1
Al

M1
Al

AIFT
ATFT

[9]

State correct value
State correct value
State correct value

2 p2, 2
c=(H)a py
Obtain given correct answer

Use correct expression

Obtain correct value
Obtain answer correctly
Attempt to find an i1dentity
Obtain correct 1dentity

Use appropriate values
Obtain correct answer cao

State or use correct substitution
Rearrange, fractional indices 1solated
Square both sides

Expand and simplify

Obtain correct equation

Use coefficients of their cubic
Obtain given answer correctly

Obtain correct answer

Obtain correct answer

SC mixture of methods only A1FT for a
and b

FT for sign error in (i)

FT for sign error in (i)
Sign change done correctly




Ocr June 2012

3  One root of the quadratic equation x>+ ax + b =0, where a and b are real, is the complex number 4 — 31.
Find the values of ¢ and b. [4]

6  The quadratic equation 2x*+x+ 5 =0 has roots a and .
1

i) Use the substitution x = _
® ut1

to obtain a quadratic equation in u with integer coefficients.

(ii) Hence, or otherwise, find the value of (l — 1) (l — ]).

p

o

Let me go home




" Quston | Awwer  [Mas|  Guidamee

EITHER
Use sum of root and conjugate
Obtain correct answer
Use product of root and conjugate
Obtain correct answer

Substitute 4+ 31 or conjugate into equation

Equate real and imaginary parts
Obtain correct answer
Obtain correct answer




6 (1) M1 Attempt to clear fractions
Ml Attempt to expand and simplify to a quadratic
St +11lu+8=0 Al Obtain correct answer, must be an equation
3]
6 | (u) EITHER
1 ! Bl State or imply by using roots of new quadratic
U=—-
X
Ml Use their c/a
8 Al FT | Obtain correct answer
5
3]
OR
1l a+p 1 Bl Express in terms of o + £ and af
aff  af
M1 Must be values fi 1ginal
Use values —% and % correctly eq:l,lsati ;va Hes from origind
Al Obtain correct answer

Let me go home



OCR Jan 2013

4  The quadratic equation x>+ x + k=0 has roots  and B.

(i) Use the substitution x = 2u + 1 to obtain a quadratic equation in u. [2]
. . a—1\(B—1).
(ii) Hence, or otherwise, find the value of 3 5| terms of &. [2]
9 (i) Show that (@B + By +ya) =B+ B°y" +y’a” + 20By(a+ B+ 7). 3]

(ii) It 1s given that «, B and y are the roots of the cubic equation X+ px2 —4x+3=0,

where p 1s a constant. Find the value of 12 + ,812 + ]2 in terms of p. [5]
o Y

Let me go home



Substitute and attempt to simplify
Obtain correct answer, must be an equation

Use products of roots of new quadratic 1.e. use (£) c/a
Obtain correct answer, from their quadratic

Use sum and product of roots of original equation
Obtain correct answer




4725 Mark Scheme January 2013
Question Answer Marks Guidance
9 (i) M1 Attempt at complete expansion
Al Obtain correct unsimplified answer
Al Obtain given answer correctly
3]
? ) Either Bl State (anywhere) correct values for Za,Zaﬁ,Zaﬁy
Zaf =—p,2cxﬂ=—4,aﬂy =-3
M1 Express given expression as a single fraction
Al Obtain correct expression using (1)
M1 Use their values for sum of roots etc. in their expression
16-6p Al Obtain correct answer
9
5]
Or
Bl Use substitution 1/ \/E
9u’ +(6p—16)u” +(8+ p*Ju—1=0 M1 Rearrange appropriately and square out
16-6p Al Obtain correct co-efficients of #° and 1
9 E:I]l Use (+/-)b/a from their cubic

Obtain correct answer

Let me go home




Ocr June 2013

; ; 3 -2 . :
8  The cubic equation kx” + 6x~ + x — 3 = 0, where £ 1s a non-zero constant, has roots o, 8 and .

Find the value of (¢ + 1)(B+ 1)+ (B+ 1)y + 1)+ (y + 1)(x + 1) in terms of k.




4725 Mark Scheme June 2013
Question Answer Marks Guidance
8 Either
Za = —%, Zaﬂ = % BIB1 | Correct values stated or used
Za B+ 22& +3 Ml Expapd brackets .
Al Obtain correct expression aef
3 it M1 | Use their values, in terms of k, for ) & and ) af
k Al Obtain correct answer aef
[6]
Or
Bl State or use substitution x =u —1
M1 Expand and attempt to simplify coefficients
ki’ +(6—3k)ul +(3k—11)u+2-k=0 Al Al | Obtain at least correct 1* and 3" terms
M1 Use their “ £»
a
11 )
3—— Al Obtain correct answer a.e.f.

Let me go home



Westlife - Home (Official Video) - YouTube

https://iwww.youtube.com » waich

Lyrics

... Let me go home
I'm just too far

From where you are
| wanna come home




Calculator Shortcut from
SohokMaths by A. CHan

https://youtu.be/dhvOP_8Eqgsk




