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Level 3 Algebra — Quadratic Equations - Answers

June 2013 - Question 4

Question Working Answer Mark Notes

4 @ |(x-4"-16 4. -16 2 | Mlfor(x—4) ¢
Al cao

(b) 4H{(x— 4)2 - 16} +63=0 79 3 M1 for correct use of completing the square. eg
Ax— 4" =1 275 4{x— 4y -16"}+63=00r(2x—8) -64+63=0
1
x— 4= M1 for (x— 4) :i\/%m'(lv—g):ﬂ
.79
OR Al for 33 oe
OR

4x° = 32x+ 63 =0
(2x=7)(2x—-9)=0 M1 for 4x*— 32x+ 63 =0
M1 for factorisation of 4x* — 32x+ 63

OR Al for % % oe
a=4,b=-32,¢c=63 orR
32+ \‘."(_ 32) —4x4x63 M1 for correct substitution info the formula
2x4 324416 16+44 8=l
M1 for or or
_ 32+4/1024-1008 8 4 2
- 8 Al for%.% oe
32+4/16 i
8

9 7
=—or —

2 2

Jan 2014 - Question 5

5 a=4b=—6,c=1 3445 3 6+ [—6}2—4><4><1
__64+ f[ _6 }2 _4xdxl 4 M1 for correct formula or — 51 oe
> — Ml for 82¥36716
_ 6236-16 _ 6++/20 3
3+
s 8 Al for 3£V5 oe
_ 3245 4
4
Jan 2014 - Question 21
21 +8 4 M1 for intention to multiply all terms by (10 —x) or

(10 + x) or correct method to add 2 and ?
10—x 10+x

M1 for multiplying all terms by (10 —x)(10 +x) oe
M1 for correct method to clear brackets

Al cao
Jan 2015 - Question 15
15 y+l-x _, 1 . 1 A 5 M1 for multiplying all terms by x or
— =12 ——+—3
¢ 1
(x+1) 22 (x + 1) or method to subtract from —
x+1 X
1=2x(x+1) M1 for a method to clear the fractions
M1 (dep M2) for correct method to solve the quadratic equation
2¢+2x—1=0 Al for correct, unsimplified solutions
11
= Al for—=+—+3
-2£412 2 2
x=——-—"-
4
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June 2015 - Question 12

Question Working Answer Mark Notes
12 (a)(1) (x+3)?%-2 4 |Blfor(x+3)?ora=3
Blfor (x+3)2—2o0ra=3.b=-2
(i) —3=\2 Blfi—3—12
Blft—3+1\2
(b) Graph drawn 3 B3 ft fully correct graph sketched with labels at points where the
graph intersects the axes and at the turning point.
(B2 correct graph sketched without labels)
(B1 correct shape of graph in any position)
Jan 2016 - Question 2
2 (@ |a=4.b=-1l.c=-2 1+V33 2 M1 for stating the quadratic formula or correct
s l(_ 1) —dxdx—2 8 substitution into formula
— Al cao
2x4
_1E1+32
8
_1£433
8
(b) li;[ﬁ I Bl for %\/ﬁ oe . ft 2 solutions from (a)
June 2016 - Question 9
9 —4 176 2 M1 Stating the quadratic formula or
substitution into formula
Al %ﬁ oe
June 2016 - Question 17
17 (a) 2 Ml for(x+2Porp=2
-3 Alforp=2andqg = -3
(b) —L.nd3 2 M1 for a complete method
2 Al cao
Jan 2017 - Question 4
4 (@) |[4*—12x—7=0 1tz 3 M1 for writing in the form ax* + bx + ¢ (= 0) or correctly
(2x-7(2x+1)=0 22 completing the square to the form (dx +e)2 +f =7
M1 (dep) for factorisation or x = pi—r—ﬁ
Alfor—2 Zoe
2 2
(b) |a=3.b=8¢c=-1 — 44419 3 Mlfor3x®*+8x—1(=0)or—3x*- 8&+1(=0)
88 —dax3=_1 3 ora=3.b=8c=-lora=-3,b=-8.¢c=1

2x3
_ —8%476 _ —ax19
6 3

M1 for stating the quadratic formula or correct substitution
into formula
Al cao
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June 2017 - Question 10

10 (a)i)

(i)

®)

2.2.-43

(—2.-43)

M1 for recognising « as 2, maybe seen in appropriate
working

MI for 2(x + 2)*+k

Al for2,2, —43

M1 for “(x + 2)* :42—3”

Al ft for “—2 i\/‘t—f"

(If MO scored, SCBI1 for correct solution in the form p + J%)

B1 for (-2, —43 ) or ft from (a)

Jan 2018 - Question 4

4 a=5.b=2.c=-1

24427 4x5x-1

2x5
24424 -1%46
10 5

M1 for correct substitution into formula
-24+/24 or —2+Va6 or —14+y1+45
10 10 5

M1 for simplifying to
Al cao

June 2019 - Question 5

1 1
5 @ 2p = 2 B2 for 2pz oe
1
(B1 for 2p™ where n # ,é or ap” 2 oe where a#2)
(b) 3 5 2 . 3
uzma M1 for correct first step, eg — % 2
2 —
e
ER-
Al for uzmz
(c) —7x+3 3 M1 for using a correct common denominator
3 —3 (-1 (x—3)—x(x+3)
(x+3)(x—-3) Al for BT
. —7x+3 . .
Al for ey OF equiv alent simplest form
Jan 2020 - Question 10
Question Working Answer Mark Notes
10 () 6x*—4x—3=0 1 B1 for comrect equation with integer coefficients
(i1) ——4+ (492 —4x6x 3 2+422 3 M1 for stating the quadratic formula or correct substitution into
formula ft from (a)(1)
2X6 6 +£VEE
Al ft forT
Al for 222
: 6
) -3,-2 3 M1 for (v + 3)[(x+3) - 1]=0
Ml for (x+3)(x+2)=0
Alfor—3.2
OR
Ml forx*+ 6x+9—-x-3=0
Ml for (x +3)(x+2)=0
; =541
or use of the quadratic formula as far as —
Alfor—3.2
(e) (x—4)?-13 2 M1 (x — 4)? oe
Al(x—4)?*—-13
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Jan 2021 - Question 6

6 (a) 2(x—3)* -5 3 M1 for a start to the process eg 2(x% — 6x) + 13 or 2(x? — 6x + 6.5)
M1 for 2(x —3)% + cor 2[(x — 3)? + ¢]
Al cao
(b) G 2 M1 (dep M2) for isolating (x — 3)2 term
ol -
2 Al3 i\E

Jan 2022 - Question 5

5 x=-8.x=0 3 M1 for dealing with fraction.
eg2x(x+2)=x(x-4)
or for—— = —or for 2x+2)=1(x—4)
x—4 x+2
M1 for writing equation in the form ax* + by + ¢ (=0).
eg X+ 8 (=0)oe
Al forx=-8.x=0

Jan 2022 - Question 15

15 (a)i) N -12x+25=0 M1 for correct expansion of (x — 5P=x2 — 5x— 5x + 25
Al

[§*]

(ii) — =124+ /(—12)2 -4 x1x25 6411 3 M1 for stating the quadratic formula or correct substitution
%1 into formula ft from (a)(i) or correct completion of the
square

Al ft ﬁ)r%‘ﬂr4 or(x — 6)==v11

Al for 6 =+/11

(L)) (x—3)2-25

(]

MI for (x — 3)?
Al for (x — 3)2-25

(ii) -2,8

ra

Ml (x — 3)=(x)5
Al cao

June 2022 - Question 3

o
[

3 ——2+J(-2)"—4x3x-6 24V76 M1 f(?r sFatilllg the quadratic formula. may be implied by correct
3 6 substitution into formula

119
Al oe, e —
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June 2022 - Question 21

Question ‘Working Answer Mark Notes
21  (a) 4x — 8 3 M1 for using a correct conmunon denominator may be seen as
2 — 16 (x—4)(x+4)oe
Al for J-9HIE+Y
(x—4)(x+4)
Al for 4;—3- or 4x-8 or zt'fx—«?) 2(2x—4) ‘4(:4—2-) )
x*—16 (x—4)(x+4) x*-16 (x—4)(x+4) x*—16
4(x-2)
(x—4)(x+4)
(b) -1.6 3 M1 for clearing the fractions. eg 5(4x — 8) = 4(x? — 16).
§ ax+b .
ft from Pyl (a)
Al for writing equation in the form ax? + bx + ¢ =0,
eg x? —5x — 6(=0) or 4x? — 20x — 24(=0)
om 225
ft from o (a)
Al cao
Jan 2023 - Question 13
Question Working Answer Mark Notes
13 (a) 2+410 3 M1 for stating the quadratic formula or correct substitution into
T3 formula
Al for —4t:% or _4t26\fﬁ
Al cao
(Y] (2x—=3)*+1 3 M1 for a correct first step eg (2x — a)? or 4(x*—3x) +10 or
4(x3—3x-+%?
M1 for (2x — 3)2
3
or 4(x— E)Z + 1 or fully correct equivalent expression
3y, L
ez 4[(x—2)* + 7]
Alfor (2x—3)2+1
(11) Graph sketched 3 M1 for a parabola in the correct orientation
with labels M1 for a parabola with (1.5. 1) labelled at turning point or (0. 10)
labelled
A1l fully correct graph drawn with all labels
June 2023 - Question 2
2 —9+9Z —2x10x 2 21 2 M1 for factorising to (5y + 2)(2y + 1) oe or correct
3 2

2x10

substitution into the quadratic formula or correct
completion of square.

Al for—= —2oe
55 2
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June 2023 - Question 4

4 — 44 \/ (—4)2—4x3Xx -5 2 ++19 3 M1 for stating the quadratic formula or correct

(2) 2x3 3 substitution into formula
M1 for simplification to 4476
Al cao

(b) _2 1 3 M1 for start to method for finding values. eg correct

22 expansion of (x + p)® or 4px =— 6x or 2p2 + g =35
or for (x — ;}2 oe
Al forp=—§or —1% or— 1.5
_3p .1
or for 2(x z) +Joe
3 1

Al forp——g_.q— o

(© -3 2 M1 for sum = —% (= —%) or for 4x? + 12x — 5 (= 0)
Al cao

Jan 2024 - Question 3

3 ——3+/(-3)"—4x5x-2 ~21 2 Ml for stating the quadratic formula, may be implied by correct substitution
s into formula
10
Al for —é, 1o0e
Jan 2024 - Question 22
22 (a) ad 2 M1 for factorisation. eg x(x — 3) or (x — 2)(x — 3)
x—2
Al cao
®) 0, —; 4 M1 for writing as a single fraction. cg%

or deals with the fractions, eg 1{(x +2) + 2(x + 1) =2(x + 1)(x + 2)

M1 for dealing with the fractions and expanding brackets.
egx+2+2x+2=2x2+6x+4

M1 for writing equation in the form ax? + bx + ¢ = (.
eg 2x? + 3x(=0)

Al oe
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