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Algebra Collated Past Papers - Quadratics - Answers
2023 Question 1d.

(d) X k(2x+29)4+32k =0 = First step in solving * Setting T: k correct.

. simultaneous discriminant = 0 TT: both k and v-
-2k +3k=0 equations: substitution for relevant intercept correct.
using B —dac=0 for x ory, or equation (allow

. equivalent, to give an MmInoT error)
4" —12k=0 cquation in one OR
EF=0and k=3 variahle only Calculus used
So, k =3, s0 quadratic can be written as OR correctly to obtain
e y-intercept correc both & and y-
y=—+16 mtercept correctly
Whenx=0,yv=16

2023 Question 3b.

+ Makes progress | = Value found.
towards solution
by eliminating

“+2x+k= (x—3INx+35) denominators,

or equivalent.

(<) x4+ Ix+k _x—3
(x+5)x+2) x+2

4+ 2x+k=x"+2x—15
Therefore, £ =-15

Or equivalent approach.

2022 Question 2a-b.

TE]'D (x —%}Ex +;} Ent:'f-::ntd#:-luﬂ. of
= (3x—1)}Tx+2)
=2Ix*-x-2
a=2l,b=-l,e=-2
(b)(1) | (12— 4{2)(7) = BE Correct
discriminant
OR
() | So{-12F-4(2uk) [=0] substitution made | Correct value of
8k = 144 {line 1) k.
k=1%
accept use of mequality




2022 Question 2d.

and k= f
h

(dii) | et +gr+h=h+ge+f Cormrect working | Both correct solutions
(f-hy2+th-H=0 to obtain one obtained.
(F—h} ¥#—1)=0 solution only.
P=1
x=lorx=-1

—h—1) .
Accept %, |———— or equivalent.
PP =
(11) + o2 Correct Correct o f
Roots of Q(x) are X= —exyg —d4fh expressions for all | expression Finds k= h
2f 4 roots obtained mvolving k as
T {may be function of f.g
—o+ " - S , =
Roots of Q*(x) are ¥= M combined) and /orh
2h OR
—o—Je'—4fh _— h
If A =%, then one of the roots Finds k = T
of Q*(x) will be [this results from
: : saying the root of
—5—1||5'—4hj- —5—45'—4“‘[ Qix) 15 kA and
kA=k h = h that of Q*(x) is A]
so k= L
h
OFR.
If roots of Q{x) arc A and B,
ap="2
f
If roots of Q*(x) are kA and kB,
f
(KA)(KB) = — OR
_h
So it follows that: AB= T
IZAB = |2 JT] _f
, f
and k' = —and k= {+)—
h (+) h
OFR.
If roots of Q{x) arc A and B,
a+B="E
F
If roots of Q*(x) arc kA and kB, OR
k;’\.+kﬂ=i !'l.+B=i
F ; -
So it follows that:
_'E ) _g
kia+By=k —[=—k
army- 2|3




2021 Question 1c-d.

Curve One: ¥ =37 + 1,
s0 substitute into Curve Two to give:

_r=_1':+l 3=_].—-' 2
P-y=-2=0
=2y +1)=0

Either =2 sox’=5and x = :wE . so points of

itersection arc ( i‘\E:I 1=+2.242)

Ory=-lsox’=2andx= iﬁ. so points of

intersection are ( £42,—1) = (£1.41,-1).

FYI:

(c) =3+ 20=0 Equation factorised. Correct conclusion
(x—k)x-2k)=0 with valid working.
So solutions are & and 2k, [hence one 15
twice the other].
OR OR
F=3x+2E=0
Discriminant
A=(-30 -2 =K cvaluated.
~(-3k)= Vi
Hence, x=———~———
2
=k
2
4k 2k
=— or —
2 2
1.c. one root 15 24 and the other 15 & and
hence one 15 twice the other.
(d) Curve Two: y={x-1x+1)-2 Correct expansion Forms one TIl: Correct
Soy=x"-3 and simplification of | equation in one identification of
Curve Two. vanable. two solutions only

or of four x
values.

T2: Complete
correct solution
with correct
mathematical
statements.




2020 Question 2d.

(d)

ar’+br+e=dr'+exr+c

(a—dp’+{b-ex=0

ifla-dix+(b-e)]=0

sox=0o0r x= e b
a—d

One solution will always be on the y-axis, Le. x =1L

The other 1s £
ﬂ —

solution, and there will always be a second as long as
a # d so that this second solution 1s defined and b # e,
50 that the second is distinct from the first.

. Hence, there will always be one

Accept alternative method: use of quadratic formula
to derive the same results.

Sets up
simultancous
equation.

Solves
quadratic
correctly but
docs not draw
conclusions
from the
solutions.

T1: Correct
working leading to
one of the
constraints, clearly
expressed.

T2: Correct
working leading to
both of the
constraints, clearly
expressed.




2019 Question 1c-e.

=x'-(a+b)x+(ab-c?)
A=(-(a+b)P-4x1x(ab-c?)
= (a® - 2ab + b?) + 4¢”

=(a-b) +4c

As(a—b)P=0and & = 0 then A= 0 and
hence there are two real distinct roots
(and two distinct points where the graph
crosses the y—axis).

Graphical argument:

“Since flx) = (x — al{x —b) 15 a positive
parabola which clearly has 2 roots and its
graph crosses the x-axis at 2 distinct
points, the function g(x) = fix) — ¢, which
must be lower since ¢ must be positive,
must also have 2 distinct roots {which
would be further apart than a and b).”

2019 Question 2e.

(c)

—p—\p’-4g

that the discriminant
can be found.

One root 7 times
the other.

~p+yp’-4q
2 2

—p+Ap —dg=n(-p—yp' —4q)
|fp1_4q _ pll—n)

(1+m)

Foots are and

gn” +(2g—p ln+g=0

in factored form.

Successfully
squares both
sides.

(c) Discriminant & = b — dac =10 Sets up discniminant Sets up quadratic Correct solution
equal to (. equation equal to (). | mcorporating clear
(m+ 1P =42m—1m-4)=0 explanation of the
rejection of m =2
Tm®—38m+15=0 ] 7
(Tm—3)(m—-5)=0
m=3
ER
i 7 chminated as m — 4 must be at least 0
since the expression 1s a perfect square)
(d) P +dpy—12=(px+ 6)px-2)=0 Factonses correctly or | The correct roots Finds the difference
finds the difference are found. between the correct
& 2 between roots roots.
X=—",— consistently.
P r
Hence E— j = E .
P B P
() y=x"—hr—ar+ab-¢? Function 1s set up so Finds discriminant Explains why the

discriminant 1s
greater than 0 and
makes a cormect
conclusion.

OR graphical
argument is fully
described.

Finds equation
with correct
algebraic
working.




2018 Question 1f.

(f)

3¢’ - 36xy + xy - 12y - 2 + 32y —xp + 16)°

=x" - ey + 4}':
=(x -2
a=ux,b=-2y(or vice versa)

Correct expansion.

Correct
simplification.

Square
completed and a
and b identified
cormrectly.

2018 Question 3c-d.

3 +ki3-12=0

A=2k+DF-4-Kk-2k-5=0
=4k’ + Bk +4 + 4k* + Bk + 20=10

8"+ 16k +24=10

k'+2k+3=0

and for this quadratic
A=2"_4x1x3=-8(or-512etc) =<0,
or(k + I]l = -2 etc.

S0 there are no real solutions and hence
no values of k for which the original
equation has equal roots.

substitution.

set equal to 0.

(ch Forms a factor of Correct answer.
27T+3k-12=0 (x —3) and uses it in a
k=-5 valid way.
Ix-5x-12=0
(Bx+4)(x-3)=0 OR
=t Finds k=-5.
| 3
OR
(Bx+elixr—3)=3"+ke—12
Equating coefficients for constant term,
e=4
.4
Hence other root is -3
id) For equal roots Correct discriminant Simplified quadratic | Correct conclusion.

1t: Concluded that
there are no real
roots with hittle or
no working shown.

2t: Shows A =0
from quadratic, or
draws graph to
conclude that no
real roots exist.




2017 Question 3a-e.

0

THREE 1 5
) x+— || x—=
(a) [ 2 J[ ]

S
(2x+1i2x=-5)=0
4" —Bx—5=0
h=-8

Finds b.

(b) 6 —mx+3=10

One unique real root means A =10
(-mP-4x6x3=0

Correct substitution
into discriminant and
set to 0.

Correct
values for m.

I8+3(x-3) = ix+9
Ax-3Nx+3)  2x-3)x+3)

Hx+3)
x=3)x+3)

A
. ]

2{x—3)

x#F3or-3

on values of
x need not be
given.

m' =72
m==8.485
(c) There are no real roots so: Recognising graph is | Finds -2.68 | Correct range of
A<D above x-axis with and 2.68 values for &
. _ discriminant
{12y —4k(5k) <0 2
. A=h-dac=10
144 - 20k" <0
ko= 144
20
Either & = 2.68 or k <-2.68
Graph is always above the x-axis so k> 0 and it
follows k = 2.68
(d) 9 4 3 Lowest commaon Correct
(x=3)x+3) 2x+3) denominator found. answer.
Restriction

@ | 2=ag”=(2) =2

my—3=3y

A=0
m —4x3xi=0
m” =36

m=hor—>6

3x* —mx + 3= 0 has exactly one root.

Changes bases to 2.

Substitutes
and makes
discriminant
equal to 0.

Correctly
solved.




2016 Question 1c-e.

(ci1) | When Y +x-56=0 Both equations Both quadratics solved
(x+8)x-T)=0 factorised correctly if | and relationship stated.
c=-8or T solution is incorrect.
When 4x* +x - 14=10
(dx=Thx+2)=0
x=—or-12
So the solutions of the first quadratic are
four times those of the second.
{ciu) | Solutions of di’® +ex +f=10 One set of solutions Devised a
2 found. strategy and
—e+ 1||Ir.’ —dd 2y
are T{f developed a
= . ) chain of
and those of x* + ex + df =0 All solutions found. logical
—etJe’ —ddf reasoning to
e — solve the
So the solutions of the second quadratic are problem.
d times those of the first.
(d) 1 2 Quadratic found with | Correct values of a, b
e+ E ] o= ? ] =0 correct values of @, b, | and c stated.
and ¢.
(Zx+ 1 3x-2)=0
6’ —x-2=0
Soag=6,h=-land c=-2
or any other correct values of a, b, and c.
(&) To have rational roots, the discriminant 15 Values substituted b= 11 imolified Both values
. S < — or unsimplified. -y
« =0 (accept = 0 at achieved and merit) into discriminant. = 3 p of & found
. st . . with logical
a pertect square OR Dnc.valuc for k chain of
Hence found with reason. reasoning,
16k -4 % 226"+ 3k— 11) =0 OR
8 1 Discriminant used
“2Mk+88=0, k= i or T correctly with one
- restriction on & given.
Cases, k integer
k =0 not possible as told & positive
k=1, A= 064 which 15 a square
k=2, A= 40 which 15 not a square
k=3, A= 16 which is a square
k = 4 not possible as A negative
So only possible values are k=1 or 3.

2016 Question 2a.

TWO
(a)

¥—10x-3=0
discriminant = 100 + 4 = 3
=112

Correct discriminant
found.




2015 Question 3c-d.

(c)

MNever touch the x-axis means
A<D

(3k—1)" —4(2k+10) <0

9k —6k+1-8k—40<0

Ok’ —14k-39<0

If 9% —14k-39=0

Then (9% +13)(k—3)=0and

k =3nr—${—] A44)

So1f the graph does not
cut the x-axis, then

—E-ﬂ::ﬂ

A=D

Correct solutions for &

Problem solved with
correct inequality.

(d)

If both roots real, so A =0
ie[(m+2)-4mx2 >0
Som —4m+4>0

Le. (m— ¥ =0

So m can be any real number
but m # 2, as any number
squared except zero 1s always
positive.

Using the quadratic formula or
otherwise, the roots are

m+2+.Jim-2)
2m
m+2+(m-2)
B 2m
-

X, =2 | provided m =0
3

4 2 .
or x, = — = — provided m 0
T 2m m
So to fill all conditions
including both roots are
positive real, we have m = 0

Az=0

tm—i}::::-ﬂ'andm_ri

OR

BOTH roots found.

Problem solved

m=4

correctly.
. 2
m#2 with roots | and — .
m
2013 Question 1b.
(b) b —dac=10 Perfect square. Recognising the discriminant Calculating
l6m = 64 dx—1Hx—1)=00r | must=10. the value of m.
m=4 equivalent OR
x| CRO.




2013 Question 1d-e.

2013 Question 2e.

(e)

(c)

(Ix+tulx—2)=0

n—6=4
n=10
(3x+ n) =0

k=2n=20

2013 Question 3c.

9" + bx+ B =1
b —dac=-252
therefore no real
roots.

Graph of the
parabola does
not cut the x-
axis.

3P+ (- 6 — 20 =0

rootis—n/3=-10/3

A squared term

Establishing the relationship.

OR
CRO of k and other root.

Cuadratic expression

can never be rearranged={
negative hence | op
there is no . .

. Explanation of no x
solution

therefore the
graphs do not
intersect each
other.

intercepts because the
discriminant is less than
zero, without =252,

OR
A squared term can never

be negative hence there is
no solution.

(d) a-3a-4=10 f{x—?_‘] - 4]:: Equation rearranged and Solved for x. Recognition
(a—da+1)=0 | = f3‘\'{.t—2j‘,|l factonsed x= 14 and =1 that x=-1 15
a=4ora=-1 r=dx+4=9x+2) OR but not not a solution.
Yx+2)=4or ¥ -13x-14=0 o disregarding
V(x+2)=1 (not | (x+ 1)x—14)=0 Solved using either method. .

a solution) x=-landx= 14
x=14 (RANW=n)
=0] X —mx+ oy —mn= 2{.:‘1 — nx + mx — mn) Cross multiplication and Correct Roots and
x +3mx 3nx—mn=10 collection of like terms. substitution inequality
x +(3m-3npx—mn=10 Mei for one incomect into the found.
simplification step. ';l“ﬂd“itj':
—3(m— n}t-\||'9{m—n}:+4mn ormu a,.nnt
x= necessarily
2 simplified.
_—Hrn—:r]iwj‘-]m:—l-’-lmu+9n: OR
. 2 . Mo roots given

(i) Hence 9m — ldmn + 90~ =0 but correct

OR 9(m — n)* + 4mn >0 inequality in
(11).

(One value for m or &
or the other root
found with
algebraic working.

Discriminant found and

therefore no real roots
but no x axis analysis.

OR

Quadratic expression
rearranged = 0.

AND

Explanation of no x
intercepts because the

discriminant 15 less than

zero, without =252

Solutions found for
k& and the other root
with algebraic
working.

Discriminant
calculated and
explanation of no
x intercepts given.

OR

Full explanation
of the two graphs
not intersecting,




2012 Question 3b-c.

(bi1)

Iy +Br-12=13
2+ Sx—25=0
a=2 b=5andc=-25

x=25o0rx=-5

Expanding and simplifying to
=0

Incorrect simplification, then
cormrect use of quadratic
formula giving two solutions.
CRO.

Solution including
values fora, b, c.

(11}

W +5x-12-k=0

For one solution

B —dac=10
254+ B(124k) =0
k=-15.125

Knowledge of statement
b =dac=10.

Incorrect substitution into
b —dac.

Correct substitution
into & — dac.

Value of k&
calculated.

(c)

Y +5x-1-de’—d=0
(l-dy+5x—(1+ad)=0
To have solutions
25+4{1—dil +d)=0
25+4-4d =0

4d* <29

-2.69 < d < 2.69

Expansion and simplified
equation —collecting
coefficients (line 2) .

Correct substitution
into the discriminant
of b —dac=10.

Including =or =

Range for d
calculated.

Do not penalise
for using = 0.




