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Solving Quadratic Equations
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Apart from b, where the mark scheme states otherwise, the correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Question Working Answer | Mark Notes
@ |Eg Area= MI for a complete correct
(Ax=+D) +[Br—+D]x4 expression for area of hexagon
OR
Arca=4x3x +
GeH(dx-3-4)
OR
Area= (4x—3)x3x—
(@x-3-4)3x—(x+1))
Al for all brackets correctly
expanded
Answer| 3 | Al for convincing progression fo
given given equation
[CIN PPN =rwrerars MI for correct substitution;
_ condone one sign error; brackets
2x4 not necessary
condone + instead of = in formula
‘There may be partial evaluation
— if so, this must be correct
833 or 814752 or 7417 M1 (independent) for correct
or 288 simplification of discriminant if
evaluated, at least 3sf rounded or
truncated)
248,-| 3 |Alawn248 and—473
473 NB. If negative solution is
discarded (or omitted at any stage)
then full marks can still be
obtained
Award 3 marks if first M1
scored and answer correct
© [37248 (=144 _yor M1
4%"248" -3 (=693...)
745 2 |Alfor744-745
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Alternative ML et Dyoe
g
M1 9
for (x+2) =1,
8
248, 3 |Alawn248 and—4.73
473 NB. If negative solution is

discarded (or omitted) then full
‘marks can still be obtained
Award 3 marks if first M1
scored and answer correct

Total 8 marks
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Question ‘Working Answer | Mark Notes

@ 3x-13-50| 1 |BI or3x—13-25-25

® [x-52 5 |BI orx-2-25x2
25(3x - 63)(x - 52) (=81900) MI For a correct expression

for volume of box

g 3x° ~ 1561 - 631 + 3276 (= MI For brackets correctly
3276) expanded
or 75 - 3900x - 1575x +81900 (=
81900)
g 3x* - 219x =0 or 3x(x -~ 73) =0 MI For correctly reducing to
o 75%% - 5475 =0 2 term quadatic equation
G=0)orx=173 7 Al Forx=173

NB: Al dependent on at
least 2 method marks

Total 6 marks
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[o) Worlkin, Answer | Mark Nates

a 2 |MI @xzD@xz])
[ Alcao

b 40x-D) T | M sultiply al terms by (3~ 1)

@-DQx+D) 47

Q@x+1)

o 7R vy ]
@)@ -) Qx+D@Er -

442 -1) R

=34 -1or
gy m (4x’ —1) or

4(4x7 —1)+(2x+1) =3Q2x+ (4’ -1)

or

correct equation with fractions
with a common denominator

NB (4x* - 1) may be factorised
throughout

4(2x—1)+1=3(4x" -1) ceor

447 - 1)+ 2 +1=32x + )47 — 1) oe

M correct equation with o
fractions

127 —8x=0orSx—12¢ =0or

24¢° 47 —8r=0or 8x + 47 24’ =0

MI correct simplified equation
with all terms on one side

o
i

AT dep on M2

Total 6 marks
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Q[ Working | Amswer |Mark Notes
@ | 2x3xxx=(x M2 Tinot M2 then MI for 2
+10)3x +20) x3rxxor2x3e or6rlor
or 6 =(x+ (c+10)3x +20)
10)Gx +20) 3
6:2=3x2 +50x + Al
200 Dependent on at least M1
® | Gx +10) —20) M
0 o orzy
Marks can be N
awarded in b) if Ijl‘l‘);é Nbg)mn M forGx
(x =21
seenin a) .
or
1200 5 |,_= snnw
20x3x20 condone 1 sign emor

Al
dep on M1 in b). Ignore
negative root
(~331e0)

M1

A1

dep on 1M1 in b)

Total $ marks
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Question Working Answer Mark Notes
Number
=) [20-2 0
L —— b1
20-2
M1 accept in place of|
10—x for all method
marks
M1 (dep on previous M1)
(24/87= %) = 400—40x—40x+ 4 for correct expansion of
or T2y 2100-10x-10%+ 2 (10-)* or correct
expansion of (20—2x)°
2 _10x+18=0 ‘AL for correct manipulation

resuiting in given
equation
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(b)

2x1

lexpression with one or more of

(- -10) , (-10)2, 102, -4 x 1 x
18, 2 x 1, (1022 -4 x 1x 18

10428

levaluated e.g.

M1 correct substitution

brackets not necessary
(accept 10%)

or

(x~57-25+18=0 oe

28 or 247 or {100-72 or

520,

M1

(independent) for correct
simplification of
discriminant (if evaluated
at least 3sf rounded or
truncated)

or x—5=17 e
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235 7.6 | AL for values rounding to 2.35
and 7.65 (2.35424,
7.64575...)

Award full marks for
correct solutions if at least
1 method mark scored.

Total 7 marks]
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Q Working Answer | Mark Notes.
TGo0ss0)-50% T 500757
@ I 0ox |20 1 G IC Z 3)
oe P -1)x100 =
+5x0e actual profit | xoe
100(600 +5x ~50x)= 50x° original
oe 5000 + 100 =x (600 +5x—
s0xi= 3 50x) X100
60000 M1 dep (removing | =50¢
2(600-45x)=x"0e (but | +500x denominator)
notans)
1200 - 50x
x=1200 - Al reducingto 1 | = x?
90x depon M2

(b)

- 90£/807- 4x1x-1200

2
- 90+ 1B100+4800
2

x

x

M1 condone 1 sign error
{workingcan be seenin part a)}

sign error =+90 insts

ead of - 90 o

+1200 instead of ~1200

M1

ALdeponM2 awrt
negative root).

118 (ignore

Total 6 marks
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Question ‘Working Answer | Mark Notes
Number
3Gz 2+D) M1 or 3(2x ~3) 7 2(x *
Toee-d 1) = (x+1)(2x -3)
(=1)
B3 e o “(x + 1)(2x
1)(2x - 3) oe s
. Al oe correct 3-part quadratic
o A ) in the formax2 + bx + ¢ (=0)
2 1] 4) EsE
(2x = 1)(x -4) ora M1 or
(=0) —9+.J(9

2x2

A1 dep on previous M1

Total 5 marks
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Question|

Working

Answer|

Mark

Notes

)

OS{G+ ) 7 B =42
(tapezium formla)

or X (r+3)+ 0.57x(3) =42
(paritioning)
Xr+13)=84

o’ +5v+ 1 5v=42

M dep on 1* M1 then needs o develop on fo quadratc given.

®

[EEEITEON=0TY

x=4

[T

)

B2 B1 for eiher factor comecor (5= 21/ 2 4)
13T
AT B (congone 1 sign emor)

—134ViETETE
s

or M for x

then M1 for X
Al deponMiorB2

ML iex+(45)+ (r+8) + V3 + ) in numeric form.

Alcao. (Lasttwo marks independent)

NB. Working for solving quadatic could be seen n (2 if ot
contradicted in 5).

Total 7 marks
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Q Working Answer | Mark Notes.
(@) | Correctcancelling8 &4 or [
brackets Ax-3)oe| 2 |m
3] a+12)a-| 2 |82 B1 for
12) (a12)(a212)
@ [psr(=va) [
(p+srfoe| 2 |A1  donotisw (e.g proceed
ontop?+ 25r)
@ [a=sly-a)oe M1 or(y-4)/4=1/5
a+(5xa)=5y mustbe 5x M1 4/5=y-a
4or200r 3 |Al  deponM2  corect
LHs=24 answer only= MOMOAO
480e

Total 9 marks
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Question |\ ying Notes
number
0-3x o
May be implied by i
second M1 May be implied by second
M1
ML —80y+800

2x(x+4)-5(x+ 4)(=0)
or
*(Qx-5) +4Q2x-5)=0)
or

M1 (y-25){y-32

AT

Lelv
Bl

AT

dep on all preceding marks
Accept answers given as
coordinates

Total 5 marks
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‘Working

Answer

Mark

K +(3x+22 =20

X+ 9x? < bx+6x4=20

or X+ 9x% +12x+4=20

M Gndep) for correct expansion of

Gr+2Por

)
Ll ZI even if unsimplified
)

5x2 ~6x —8(=0)
or 10x2 +12x —16(= 0)

A 37 -2y-88(=0)oe
1 Condone omission of '=0"

G- +2) =0)
or (10x - 8)(x +2) (= 0)
or (5x — 4)2x +4) (= 0)
or Sx(x +2)—4(x +2)
0)

orx(5x = 4)+ 2(5x — 4)(=

G-

2%

)

0)oe

or
2x5

better
Condone omission of

depon all
preceding marks

withno

working

Total 6 marks.
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Question| Working [Answer]Mark] Notes
Number

T+ (3- 207 =26
T+ 9 -6x—6x+ax?=
26
or 5x —12x+9 =26

M (i

(3 -2x) or

unsimplified
5x7-12x-17(=0) [AL_5)7 -6y - 95(=0)
(5x=17)c+ 1) (= 0) M1 (5y+ 19)(y - 5) (=0) oe
or or

12% x5x(17) =6+ ) —ax5x(
2x5 2x5
(may be partially (may be partially
levaluated; condone lack of evaluated; condonelack
brackets around negative of brackets around
numbers) negative numbers)
leg eg
SR | 0 621936 644
10 TN T .
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k=340e,x=-1

Dep on all preceding|
marks

R
with no
working

Total 6 marks|

TOTAL: 100 MARKS|
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Question ‘Working Answer | Mark Notes
—8+y52a 3 |M2 Ifnot M2 then Ml for
i
10
_8+VaZ——as0 -8 + V82 —4x5x-23
———— oo —  oxe
2x5

_8 + 23T condone one sign error in substitution:

— allow partial correct evaluation

NB: denominator must be 2x5.

or 10 and there must be

evidence for correct order of

| operations in the numerator
149, AT for answers in range
-3.09 1.489 to 1489105 and —3.089 to

~3.0891045
Award M2 Al for answers in range
1.489 to 1489105 and —3.089 to
~3.0891045
with sufficient correct working that
would gain at least M1

Alternative scheme

3 [MI for completing the square

M1
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149,
-3.09

Al for answers in range
1.489 10 1.489105 and —3.089 to
-3.0891045

Total 3 marks
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‘Working

Answer

Mark

Notes.

2(6x=1) =3(5x —2) or
26x+1) 36:
Gx-2(6x+D  (x—2)6x+])

MI Need o see both
expressions in an
cquation.

May be implied by

second M1:

NB: Denominators
must be correct

12x=2=15x—6 or
12x+2 15,

Gr-2)(6x+D)  (Gx-2)6x+D)

MI Need to see both,
expressions in an

equation

NB: Denominators
‘must be correct

+6 or3xr=—6-2
or15x—12x=8

or 12x—15x
3x-8

8 or

M1 dep on awarding first
twomethod marks

for comrect
reamangement with x
terms on one side and
mumbers on the other
AND correct collection
of terms on at least one
side

or for 3x—

=0

2
AL for 27 ocincluding

decimal equivalent
rounded or truncated to
at least 2 decimal places
Avward 4 marks if first
two method marks
scored and answer
comect

Total 4 marks
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Question Working Answer | Mark Notes
6G:+D)—6(~2) 5 |MI Correct single fraction or
T 2 fractions with the same

correct common
) 6D denominator
G-DG+D G-DG:D If expanded, condone 1
error in numerator
oe
6+ 1)~ 6(x—2)=(x + M1 Correct removal of
denominator
Dx=2)oe (M2 if a candidate goes
(18=x—x —2) straight to this stage) if
expanded. condone 1
error
Al Correct 3 part quadratic
—20 (=0) or
(+ 90 -5 (=0) M (e +9)(x=5) (= 0)or

a fully correct substiution
into the quadratic fornmla
eg
[ x1x-20
2x1
Condone no brackets
around —1

12481

)
Al _deponlast M1

or

Total 5 marks
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Question | Working Answer  [Mark  |Notes
Number

B Ml comect expression
) with correct commen
denominator
14r+8=2(c+2)(x or5(c—2)+9(r +2)
2 18048 2(+2)x~2;
= e
=2 M1 gather terms correctly.

B U300 Acceptx?—4 for (x+2)(x~2)

oe —px= 5
Por-8E0oe | i Al comect3 part
G+ 1)(x-8)(=0)0e quadratic

7
M orZETERT
condone 1 sign errar

Al dep on previous M1

Total 5 marks
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Question]| ‘Working Answer [Mark]| Notes
-3 M1 correct single fraction
GroE-n
3(x-3)+ 40+ D) =2 +D(x-3) M1 correct removal of denominator to
Tx-1=2(3-x-6) e give a correct equation
22-9x-11(=0) Al corect 3 part quadratic
(eg 2~ 9x ~11(=0)
or
262~ 9x=11or 267 = 9x + 11 0¢)
(x—11)(x+ 1) (=0) Ml for (2x— 11)(x + 1) (=0) or
a fully correct substitution into the
quadratic formula
_ 5 2, EEEESTS
- €9 2x2
x=550¢ condone no brackets around 9
94VIE
n
Al deponlastM1
Total 5 marks





image27.jpeg
‘Working Answer | Mark Notes
660 oD _g 4| MI [ For a clear mtention to multiply
P 5 both sides by 6 or a multiple of 6 or
3(5-x)-20-1)=6or to express LHS as a single fraction
352206 1) with denominator of 6 or a multiple
3 (=Dor of 6 or to express LHS as the sum
5w 2 (\ 71) of 2 fractions with denominator of
) 6 or a multiple of 6
-2 fz =6or MI | Expanding brackets in a correct
15-3x-2x+2 equation.
6
15-3x 2 .
6
Eg 3v-2x=6-2-15 or MI | dep on both preceding marks for a
—Sx=-1lor correct rearrangement of a correct
3x+2r=15+2-6 orSx=11 equation with terms in x on one side
and numbers on the other.
22 Al | oe

Dependent on M2

Total 4 ma
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Question Working Answer | Mark. Notes
Number
200x—1)_20-0) _, | 4 [ W for clear itention to
T " p 1 multiply both sides
by 20 or a multiple of
or 5(2x — 1) « 4(x — 1) =40 20 or to express LHS
as a single fraction
or WXV, witha denominator
20 of 20 or a multiple of
or M0 _4x=1 _, 20 or to express LHS
20 20 as the sum of two
fractions with
denominators of 20
or a multiple of 20
May be implied by
firstB1
T0x-5+ 4x-4=40 BT expanding brackets
. 10x-5-4x-4 (dep on M1)
20
10x-5_4x-4
or Py )
20 20
Tdx =49 or 14x-9 =40 BT dep on both
or 10x+ 4x - 9 = 40 or 14x preceding marks
-49-0 e for a correct
rearrangement of a
correct equation
35 AT dep on all preceding

marks

Total 4 marks
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‘Question ‘Working Answer | Mark Notes
2 |eg3Gx+D-5a-4)= 3 |MI deals with fractions eg. finds
- common denominator (15 or a
3Gx4D) -4 ‘muliple of 15) or multiplies by
- common mulfiple in a correct
15 15 equation.
3Gx+D)-5(=4) _,
15 -

cg9r+3-55+20=30 M1 Expands brackets and multiplies
by common denominator in a
correct equation

1750e Al depon M1
b [GprD=7-2 4 |MI multipliesby 3p+ 1 musthave

brackets

3pre2p =7t MI_isolates terms inp

PGITD=7—1 MI_takes p out as a common factor

7-t At 7
P or p= oc with pasthe
32 -2

subject

Total 7 marks
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Working

‘Notes.

®

-6+l 2 _4x—5x2

2%-5

M1

for comect substitution
condone + in place of = and
condone one sign error in
substitution

—6:V76 | —6:36+40

-10 -10

M1

for comect simplification

~0272
147

AT

"Award for answers which round
100272 (-02717..)

and 147 (14717..))

Award 3 marks for correct
answers, if at least M1 scored.
Condone missing negative
solution

@

147

BI

for answer which rounds to 1.47
f from () if only one positive
solution given

Total 4 marks.
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Working Answer | Mark Notes
T 3 | MI for comect substitution
T (brackets not necessary)
or for this expression
with one or more of
2
4%5x(~4),2%5or
2-4x5x(-4)
evaluated eg
-2:.84
10
84 or =80 or MI (independent) for correct
55t rbiics simplification of discriminant
I o (if evaluated, at least 3sf
rounded or truncated)
=112, AT for values rounding to —1.12
0.717 nd0.717

(-1.11651..., 0.71651...))
Award 3 marks if first M1
scored and answer correct.

Total 3 marks
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Ques

Answer

Mark

Notes

0.634 &
237

M1

M1

Al

condone one sign error,
brackets not necessary. Some
simplification may already be
done — if so this must be
correct. (accept 6* for (—6)")

answers rounding (0 2.37 &
0.634
dep on M1

Total 3 marks
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‘Working Answer | Mark Notes
360220 | 3204220 3| M2 | Orfor
21 o —ax11xs
= 2611
P or (allow partial correct evaluation)
(-3)" 220
NB: denominator must be 2x11 or 22 0t M2 then
and there must be evidence for correct
order of operations in the numerator M for
Do not accept sign error or omission of
brackets
——31,/(=3)
2x11
Condone one sign error in
substifution;
Condone omission of brackets
Allow partial correct evaluation
082 AT | for awst 0.82 and awrt —0.55
and
055 Award M2 Al for awrt 0.82.
~0.55 with sufficient correct
working that would gain at least
M1
Alternative scheme
3y _ 2 M1
[ - 2)* - 2 oe
3. o MI
= oe
082 AT | for awst 0.82 and awrt —0.55
and Award M2 Al for awst 0.82.
055 ~0.55 with sufficient correct

working that would gain at least
M1

Total 3 marks
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Question Answer | Mark Notes
171-5¢ M1 Correct three term
5 ~17++12(=0) quadsatic
M1

op N8 a7ir for 2 comect substituion
into the quadratic formula
(condone 1 sign error)
Condone 17 and omission
of brackets around ~17

i=240c| 3 |Al DeponM2

Total 3 marks
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|Question|

Answer

Marks

Comments

123, -1.90

M1

M1

Al

correct substitution into
the quadratic formula.
allow one sign error in
numbers: some
evaluation may be seen.
Indep for simplification
of discriminant to V88
oryA+84 o

222

1.23 (or better). —1.90
(accept answers in range
—1.90 to —1.89)

provided at least M1
awarded

Total 3 marks
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Answer| Mark Notes
3| MI for correct substitution — condone
one sign error in substitution; condone
missing brackets ;
allow 4%
NB. Terms may be simplified
M1 (indep) for 420 or 245 or
16
424 A14235 to 4.24 and —0.236 to —0.24
-0.236 dep on M1
Alternative scheme M1
(x=2?-4-1=0)
75 M1
424 A14235t0 424 and —0.236 to —0.24
-0.236 dep on M1
124, 1| B1 ft (accept more than 3 sig figs)
324 Total 4 marks
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Ques

Workin;

Answer

M

Notes

v Hdx=12

4x+6y=20 with
subtraction or

M1

For climinating one vasiable

multiplication of equation(s) to get
same multiple of y with subtraction
(condone one asithmetic error) or

cither rearrangement of one equation
and then correct substifution into
second equation (condone algebraic
error in rearrangement)

Eg y'—6y=-8ar
42 ~4x-8=0

AT

Teduction fo a correct 3 ferm quadsatic;
terms may not all be “on the same side

Eg(0-20-9
A= 2)(x + 1) (=0)

0)or

M1

i first MI awarded and equation is
quadratic for correet factorisation or
correct substifution into formula

AT

fory=2.y=dorx=2,x=-1
correct x or y values implies previous
M1

MI

(dep on the previous MI)
for correct substitution to find both
values

values for x and y must be correctly
paired
dep on M1 awarded

Total 6 marks
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Question
Number

Working

Answer

Mark

Notes

@2x-32 =2

for correct
substitution

x < 4x?-6x-6x+9=2
or x? +4x? -12x+9 =2

Bl

{indep) for correct
expansion of

(2x-3)2 even if
unsimplified

5x2 —12x=7(= 0)

BT

for correct
simplification
Condone omission of

Gx—Nx-D=0)
2= 1

or or =

Bl

for correct
factorisation

or for correct
substitution into
quadratic formula
and correct
evaluation of ‘b7 -
4ac’

or for using square
completion correctly
as far as indicated

x=10rx

AT

Tor both values of X
dep on all preceding
marks

AT

for complete, correct
solutions

(need not be paired)
dep onall preceding
marks

No marks for x =1,
y=-1withno
working

Total 6 marks
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Question ‘Working Answer | M Notes
¥+ (827 =52 6 [MI for climination of one variable
(5)2eemn
W+ dd = 16— 16+ 64 =52 M1 (indep) for a correct expansion of
5S¢ -3+ 12(=0) AT for correct simplified 3 term quadratic
equation in any form (may not be equated
to zero)
57— 16y-144(=0)
Gx-2)x-6) (=0) M Gy=36)0+4) (0)
32+ /(32 ~axsx1z
or 2x5 16 +/(~16)~ax5x—1a4
(may be partially evaluated, T
condone lack of brackets (may be partially evaluated, condone lack
around negative numbers) of brackets around negative numbers)
NB: can ft for this mark only provided
MI awarded and a 3 term quadsatic
orx=6 AT for both x values (or both y values)
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Al for both solutions with x and y values

correctly paired

Total 6 marks
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‘Working Answer | Mark Notes
1 6 | Ml comect algebraic
eg (x4 6+3r—x(x-1) or omresion fo
s = Der (= Diar—) any relevant arca
or %x(x—l)(jx—4—(\+6))
1, M1 for comect
eg X(4x° -2x-2)=119 equation with at
least one pair of
brackets
expanded
comectly
shown Al for completion to

given equation
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i | (2x£15)(x = 8) (=0) or

M1

Start to solve
quadratic
condone one sign
error in
substitution if
quadratic formula
used; allow —12
or 12 or 1 in place

of (-1

ft from an
incorrect 3 term
quadratic
equation
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(2x+15)(x = 8) (=0) or
1414060

4

P
v=ls ‘[1) +60 or

s

~7.5 and 8 given as solutions

M1

Al

dep
ft method from an
incorrect 3 term
quadratic
equation

Award all 3
marks if first M1
awarded and
8 alone given as
final answer

Total 6 marks
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Mark

Notes

M1

correct expression for length of
rectangle OR

a pair of comrect simultancous
equations

eg X +)

2% and 2x + 2y

M1

Tor cortect equation in one
variable
accept other forms cg.

24127 +2x=28

T84 =2 419628+ or
784-112x+4x"
P
3

144

M1

(indep) for expansion of brackets
196 - 28+ or
784-112x+4x
e

2728 +52=0 or
26=0

—Thx+

Al

Tor a correct simplified quadsatic
equation

egx=

M1

T for correct substifution info
quadsatic formula for their
quadsatic (condone one sign
error; condone missing brackets
and 14%)

142402

g = —or 723

118,
220

M1

Al

(indep) correct simplification of
discriminant for correct quadatic
equation

answers in the ranges
117-1182nd22-221
dep on a correct quadratic
equation and at least M4

Total 7 marks
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Working

Notes.

@

Gr+ 22+ D=100

6 +4x+ 3042

67+ 7x-98=0¢

ML or(xx31)+2(v+ 1)~ 3r=100 0e.
or (20X 30) + QX 2r (x) + 1)+ 3v+ 1+ 1=100 08
other parttions are acceptable but partitioning must
£0 0010 form a correct equation

Al Accept 6+ 7x+2= 100 if M1 awarded

+ Answer given

®

G IE-NE

x=35
(Area=)6x35% or
Bx39x2x35)

PN )

2901

7+

M2 or (x=) or (x=)

n

12
ot M2 then M1 for (3x £14)(2

74T 46598

2x6

condone + in place of + and 1 sign error.
Al Dependent on at least M1 lgnore negative root
MRt Dependent on atleast M1 and x >0
Al cao Dependent on first M1

o

Total 7 marks
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‘Working Answer | Mark Notes
@ 1 , MI | correct expression for area
FXC T2 o (trapezium)
Gr+D+3)=1200r
(20— 4)(x+3) + 0 —x)(x +3) or (rectangle + triangle)
G+ 3G +3) ~ O -0 +3) (rectangle — triangle)
1. MI | correct expansion of (all
FXCx +9x+x 60 oe pairs) brackets in a correct
equation
3T 10x+3=1200r shown | 3| Al | dep on fully correct working
152+ 55+ 1.5=60 to getto
3 +10x - 117
® M2 | Tnot M2 then MI for
—10£10 43117
23
(may have just + rather than
%)
Condone one sign error in
NB: denominator must be 2 x 3 or 6 substitution; allow partial
and there must be evidence for evaluation
correct order of operations in the
sumerator
T80 | 3 | Al | Award MDAI for answers in

range
4796 - 48 (and no other
answer) with sufficient
correct working that would
gain at least M1

[Award M2A0 for working
sufficient for M1 with both
the —ve and +ve answers
(=813 & 4.80)]

Total 6 ma
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|Question|

Working

Answer

Mark

Notes

(@

2+ 15) —m” (= 0lxa”)

P 342257 =017

MI Correct expression for
arca of path (may be seen
as part of an equation)

Ml ind. 7> +3r +2.25 or
P2 +3r+1
(i.e. correct expansion of

brackets with or without zz)

Al Correct algebraic steps
to2r?—60r-45=0

®)

2x2

60£4/3600+ 360

4

30.7(32..) or

3034110
2

(Area =) 7x “30.732
2967.12..)

2970

M1  Condone I sign
error: condone missing
brackets
around —60 : accept
60%; some evaluation may
be seen

NB: allow + instead of

for /3600+360 or

AT dep on at least M1
awarded

NB: Ignore —0.73...

MT ind (ft for 7 (at least 3
sf) ) do not award for
substitution of

r=15

Al for 2960 — 2970

Total 8 marks
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Q Working Answer | Mark Notes
@] 1 dex(eixtT) o 3 |Ml forarea of trapezium or any relevant
2 area
1
2vexor —x7x2x or Allow 2xin place of x+x
2xx(x+7)
M Allow 2x in place of x +
%XZAX(A+A+7):17M oW Srimplace ot x Ty
1
2o+ SxTx2x=1T or
1
20 (et D= xTx2x=17
show AT for deriving the given answer
2+ 7x~17=0 correctly
(O N v 3 |MI for correct substitution; condone one
’77‘ sign error in substitution
2x2 Accept + in place of =
NB. Terms may be simplified eg
accept 4 in place of 2x2 in denominator
[T55 or YA 1136 or 136 M1 (independent) for correct simplification
of discriminant (if evaluated at least 3sf
rounded or truncated)
165 Al dep on 1 M mark scored

for value rounding to 1.65 given as
final answer

Award 3 marks if first M1 scored and
answer correct

Total 6 marks





