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Question

Number Scheme Marks
1.
8x* 2 1 8&* 2 1
- —1|dx=—x —Ix—x"—x
J(s 3x* j 4 5 3 -3 M1 Al
gx4 +2x'3 —X+c Al Al
5 9

@
Total 4

Ml:  For x* > x* orx* 5 x> or 1> x. Also allow eg x* — x°"'

Al: Any 2 correct unsimplified or simplified terms, which may appear on separate lines. The indices
must be processed but fractions within fractions are acceptable. The + ¢ does not count as a
correct term here.

2 2
Al: For any 2 correct simplified terms of gx4 + §X_3 — X, which may appear on separate lines. The
+ ¢ does not count as a correct term here.
. . . : . X
Accept exact decimals including eg. 0.2 for coefficients. Condone —1x —1x', R +—1x' for

this mark.

Al: gx4 -Ir%x’3 —x+c or simplified equivalent. All correct and on the same line (in any order)
%

3

. . . . 2 .
including a constant of integration. 9—3 is acceptable but not
X X

Accept exact decimals including eg. 0.2 for coefficients. Condone —1x only. Isw after a correct

answer. Give the benefit of the doubt to terms such as y , where it is unclear whether the x3

9x

term is on the denominator or not provided no incorrect working is seen.

Award once a correct expression is seen and isw but if there is any additional/incorrect notation
and no correct expression has been seen on its own, withhold the final mark.

Eg.ng4+gx3—x+cdx zx4+2x'3—x+c=0
5 9 5 9




%?leri%z? Scheme Marks
2(2) f(x)=11-4x—-2x’
B1
= ...—_(2x+x2 e Or = ...—_2(2x+x2...)
...(2x+x2) :>....((x+1)2 i) Ml
(f(x)=) 13-2(x+1)’ Al
3)
(b) i
(0,11) Ml
Al
2
(©
x=-1 Blft
()
Total 6
Alt(a) a+b(x*+2cx+c?)=11-4x-2x’
B1
b=-2
2bc=—-4=c=..(=1) M1
a+bc’*=-4=a=..(=13)
(f(x)=) 13-2(x+1)’ Al
(@
B1: b=-2

MIl:  Attempts to complete the square on x” +2x so score for (x +1)* +

compare coefficients to find a value for c.

Condone 11—4x—2x"> = ...—22x—x")...= 2(x£1)* ...

Al: 13-2 (x + 1)2 .If a, b and c are stated and there is a contradiction then mark their final

expression. Condone 13+ —2 (x + 1)2 or just the values of a, b and ¢ being stated.

... or alternatively attempts to




(b)

MI1:

Al:

N shape anywhere on a set of axes Cannot be a part of other functions (eg a cubic).
See examples below

Correct shape that cuts x-axis once either side of the origin, maximum in quadrant 2 and y
intercept (0, 11) or 11 marked on y-axis. Condone (11,0) if the intercept is in the correct

place. Do not be concerned with any labelled x-intercepts. Condone aspects of the graph which

may appear linear (but not a * shape). Its line of symmetry must appear to the left of

()

B1ft:

the origin and its curve should broadly appear symmetrical about this line. Ignore x-intercepts or
the maximum stated.

The y-intercept may be stated underneath their graph instead, but if there is a contradiction
between the graph and what is marked on the graph then the graph takes precedence.

Do not accept graphs which appear to be symmetrical about the y-axis.

Examples

MI1A1

(11

(O,1)

(-2.549,0)

Xl-- 53 /‘ ‘ ’\(l.sW,O)

MIAO

Correct equation seen in part (c) (follow through their numeric ¢ so allow x = — “c”).



Question

Number Scheme Marks
33)
8 =2+/2 seen anywhere in the solution (see notes) Bl
(x+\/§)2+<3x—5\/§)2
Ml
= x> +2x/2 +2+9x> —30x/8 + 258
=10x> —58x+/2 +202 Al
3)
(ii) \/§(4y—3\/§):5y+\/§
— 43y —-9=5y+/3 Ml
:>4\/§y—5y=9+\/§
=>y=..0or =>ky=..
dM1
eg 9+’\/7 n r "23”);:”9"—’\/3”
B
9++3 4\/§+5 I ddM1
T43-5 4345 "23"
57 41
or y —2—+l— Al
y=3t J_( o V3)
(4)
(ii) Alternative 1:
\/§(4p+4qx/§—3\/§)=5(p+qx/§)+\/§
:>4p\/§+12q—9=5p+5q\/§+\/§ Ml
—4p=5q+1,12g—9=5p dMl1
:>4p=5qj1,12q_—9=5p JdM1
:>p_ > q=..
57 41
or y —2— l— Al
-5+ —f3 (0 = V3)
Total 7

Note solutions relying on calculator technology are not acceptable.
(@)
BI1: May be stated in the margin or seen/implied anywhere in the solution.
It does not need to be explicitly stated.
2
Eg. sight of 30+/8 — 60+/2 is fine as is (3x—5\/§) X —6032 ...

M1:  Expands both brackets so look for:
a2 +2+bx —exf8+dor X +ax\2 +2+bx* —exJ2 +d

where a, b, ¢ and d are non-zero. The x terms do not need to be collected to score this mark.

Al: 10x> —58x+/2 +202 or equivalent isw after a correct answer. 582xis acceptable




Bg X% +2xv2 +2+9x> —30x/8 +25x8 => 10x> —58x+/2 + 202 scores BIMIAI
as \/g = 2\/5 is correctly seen by the correct collection of the terms.
Bg x° +2xv2 +2+9x> —30x/8 +25x8 => 10x> — 60x+/2 + 202 scores BOM1A0

as \/g = 2+/2 is not correctly seen or implied as the coefficient of x is incorrect

(ii) On EPEN this is M1A1M1A1 we are marking this MIM1M1A1

Mi1:

dM1:

ddM1:

Al:

Attempts to multiply out and isolates the two y terms on one side of the equation.
Condone sign slips only in their rearrangement.

Attempts to make y or ky the subject (where £ is an integer or fraction which would simplify to an

integer). Score for y =f(x) or ky = g(x) where the function includes ~/3 but it cannot be scored

57+41\B

for directly proceeding to y =— + — \/_ .

It is dependent on the previous method mark.

Note (43 -5)=9+3 = y _%+§ﬁ is M1dMO0ddMOAO

Proceeds to y =.... with a rational denominator. The denominator does not need to be simplified.

It is dependent on the previous method mark. They must have shown the step of either
rationalising the denominator or showing how they achieve ky =... and proceedsto y =...

Correct answer in the correct form with all stages of working seen
e Collects y terms on one side of the equation
e Makes y the subject
e Rationalises and proceeds to the correct answer. Somewhere in their solution they will
have had to have multiplied two brackets involving surds together and they must have
shown this being multiplied out (calculators are not allowed)

9+/3 4I+5 36\3+45+12+5(3
CaBo5 435 23

Condone solutions with invisible brackets to score full marks, provided the general method is
sound and the answer has not just come from a calculator or incorrect working.

574413
23

Do not accept y =

Alt(ii)1 (main scheme alternative)

Mi1:

dM1:

ddM1:

Al:

Substitutes y = p + Q\/g expands, collects terms. Condone sign slips.

Compares rational/irrational parts to form two equations. It is dependent on the previous method
mark.

Solves 2 linear equations in p and g using an acceptable method. They cannot just state the
values. Condone slips in their working. It is dependent on the previous method mark.

57 41 11 18 . )
or y=2—+1—+/3) with full working shown.
23 23 \/7 © 23 23 f g

Alt(ii)2 Squaring and completing the square

MI1:

dM1:

Squares both sides and multiplies out brackets (condone slips)

eg. (48)° — 7243y +81=2517 +3+10y/3y)

Rearranges to form a 3TQ =0 (23y° — 82x/§ y+78=0). It is dependent on the previous
method mark.



ddM1: Attempts to complete the square and proceeds to make y the subject. It is dependent on the
previous method mark.

57 41 11 18
Al: =2 3 (or y=2—41-2.3)
4 23 23 7 23 23

Alt(ii)3 Dividing by \/§ , then rationalising the denominator and collecting terms:

‘LL) ‘-i:)-’;ﬁjs ::j_’itb_(g;ﬁ\ '
O3

ly-3E = S50
i 3

305 - snyas
; >
ly-375 = RN+
3 M1 for isolating y terms on one side of the equation
Ly = &J3y= |+ 5J3
>

Ylh=25) =1+3]5
3 = fﬂ'i' (5&4’%,}_)

U-%Je (xutsds
Y= L4234 23 4 15 \

dM1 for making the y the subject

ddM1 for proceeds to y=... with a rational denominator

o ~ %2
Ve LTS3

_ 945
VJ_;;_}

Al Correct answer with full working shown




Number Scheme e
4(a) X+y=6,y=6x-2x" +1
= 6—x=6x—2x"+1 Ml
=2x>—7x+5=0 oe
2x2—7x+5=0:>(2x—5)(x—1)=0
5 Ml
=>x=—1
2
x:uin: :Z
2 7772 dMl1
Or x="l”:>y=5
(1,5) and (2.5,3.5) Al
“)
(b) y26x-2x"+1 oe Mi
x+y <6 oe
x>a where 1<a <25 Al
(ora<x<b wherel<a<25b>6)
Al
y>20(or 0 < y<cwherec>3.5)
Allow strict or non-strict inequalities
3
Total 7

Note solutions relying on calculator technology are not acceptable so a complete method must be

shown

(a) Answers only 0/4

Mi1:

Uses the line and the curve to obtain a 3TQ in x or y equal to zero (may be implied by  solving

their 3TQ). Condone slips in their rearrangement.

Mi1:

dM1:

Al:

Solves their 3TQ which must be different to 6x—2x> +1=0 by an acceptable method
(factorising, formula or completing the square). They cannot state the roots without seeing a
correct line of intermediate working. Allow recovery and condone lack of 3TQ=0

If they use the quadratic formula, the values must be embedded in the formula before
proceeding to the roots.

If they factorise then do not accept 2x° —7x+5=0= (x—%)(x—l) =0=>x=...

Condone —2x° +7x—5=0:>(2x—5)(x—1):0:>x=...

Solves for y for at least one of their values of x or alternatively solves for x for at least one of
their values of y. It is dependent on the previous method mark.

(1, 5) and (2.5, 3.5) which do not need to be paired. May be seen as x =..., y =.... But cannot

be awarded if they are incorrectly paired in their final answer. Condone omission of brackets
around the coordinates. Ignore if they have assigned coordinates as P and Q. Cannot be awarded if

x and y are the wrong way round or if given as (1, 3.5) and (2.5, 5)




(b)

MI1:

Al:

Al:

Allow strict or non-strict inequalities and does not need to be consistent.
Use of R instead of x or y will score 0 marks.

Note that 6x —2x> +1 < y < 6—x counts as two inequalities.

Any 2 of the inequalities.
Any 3 of the inequalities. Ignore any reference to and/or or equivalent.

All 4 correct. Withhold the final mark for use of “or” or U is used between the different
inequalities.



Question

Scheme

Number Marks
S(a) /BOD =7—-2x0.7=1.742% B1*
@
(b) Areaof BOD = %x 3%sinl.742 (=awrt 4.43) Ml
Area of R is:
lx32 x1.742—1x32 sin1.742
2 2 dM1
or
1 , 1 5. 1 .,
—Xrx3 " ——x3°sin1.742 - 2x—x3"x0.7
2 2 2
=awrt 3.4 (m? Al
3
(© BD =3 +3-2x3x3cos1.742  (=awrt 4.59)
or
BD = 2x35in(1'742J
or
BD =2x3co0s0.7 M1
or
BD - 3sinl.742
. (7-1.742
sin| ———
2
or
arc BCD=3x1.742 (=5.226)
Perimeter of R is:
3x1.742+"BD" M1
=awrt 9.8 (m) Al
3
Total 7

They may work in degrees which is acceptable

(a)

B1*:  Correct working to achieve 1.742 (or better). Alternatively, they may use £BOD and add this to
2x0.7 to achieve 7. They must write a minimal conclusion that Z/BOD =1.742

May work in degrees: 180 —2 xoix 180 =awrt 99.8° =

(b)

M1:  Correct strategy for the area of triangle BOD using ZBOD =1.742 . May be implied by
awrt 4.43

awrt 99.8
—X
T

May work in degrees (1.742 radians as awrt 99.8)

eg. %x 3*5in99.8

r=1.742




dM1: Applies a correct method for the area of R. The values embedded is sufficient. May also work in
degrees correctly. It is dependent on the previous method mark.

eg. x3* x%—le sin99.8
36 2

Al: awrt 3.4 (m?) Do not isw if they add or subtract other areas.

(©)

MI1:  Correct method for the length of BD which may be implied by awrt 4.59
OR a correct method for the length of arc BCD (= 5.226)

May work in degrees (Take 1.742 in radians as awrt 99.8).
dM1: Applies a fully correct method to find the perimeter of R by adding the length of arc BCD to their
BD. The methods to find both of these must be correct.

It is dependent on the previous method mark.

Al: awrt 9.8 (m) Do not isw.



Number Scheme e
6(2)(i) (4+3)° 49
x=4=f'(4)=——F-=—= (6.125 Bl
( ) 4\/2 8 ( )
(ii)
y—20="%"(x—4) MI1A1ft
49x—-8y—-36=0 Al
“)
(b) f'(x)— (x+3)2 X’ +6x+9
x\/; X\/;
) Ml
_x 6x N 9
wWrx o oxfx owx
=x! +6x 7 +9x Al
2 s 1 -1 dM1
(f(x)z) gx +12x* —18x* +¢ AlA1
zo=§(4)i+1z(4)%_18(4)‘%+c:»c:... Ml
2 3 1 —1 l
(f(x)=) §x2 +12x7 —18x > -3 Al
()
Total 11
(a)@@
B1: Correct value
(ii)

MI:  Correct straight line method using y = 20 and x = 4 with their f'(4) as ( —20) = "%"(x —4)

allowing a sign error in one of the brackets.
If they use y = mx + ¢ they must proceed as far as ¢ =...

Using a perpendicular gradient is MO.
Alft: Correct equation in any form following through on their f'(4)

Al: Correct equation in the required form where all terms are on one side of an equation (allow
any integer multiple)



(b)

MI1:

Al:

dM1:

Al:

Al:

Mi1:

Al:

Squares the numerator (condone if only x* +9 terms are found) and attempts to split the fraction.
If this is done in (a) it must be used in (b). Score for one correct index being achieved from

1 -1 3
correct working: ..x*> Or ..x > Or..x ’

1 -1 _3
x> +6x ?+9x * These terms may appear on different lines.

1

1 3 -1 1 _3 1
DR SO SR ©) S A U S0 G0 it O
It is dependent on the previous method mark.

Any 2 correct terms of % x? +12x% —18x* which may be on different lines of their work

(unsimplified or simplified)
(f (x) :) % X7 412x7 —18x7* (+c) (unsimplified or simplified) which may appear on
different lines of their work (condone lack of + ¢ for this mark). Condone spurious notation.

Uses y =20 and x = 4 in their integrated function to find a value for “c”. (Not differentiated
function or the original function)

\S}

= x% +12x —18x 2 —% (accept equivalent simplified forms with exact coefficients and allow

W

y =). Isw after a simplified correct answer, unless they attempt to multiply through by a value.

Condone spurious notation.



%T;%Z? Scheme Marks
7(a) 4x-2x-9=72
p="72"-50 M
(r=)22 Al
(2)
(b) (g=)—4,2,45 B1B1
()
(©
f(x)=(x+4)(x-2)(2x-9
Ml
f(x)= (x2 +2x—8)(2x—9) =X+ X +.x (.
=2x" —5x* —34x (+72) Al
(f'(x)=) 6x* —10x—34 MIAL
)
(d) "6x> —10x —34" = —
"6x2—10x—16"=0:>x:...[— Ml
8
—1<x<§ dM1Al
3)
Total 11
(a)

M1:  Correct method for p. Condone sign slips in finding the product of 4 x —2x -9
Alternatively multiplies out to achieve a cubic (eg.......... +72) and subtracts 50 from their

constant. 50 —72 (=-22) is MO.

Al: 22 cao (22 with no working is M1A1) In the alternative method they must identify p as 22.
Check for answer next to question. If there is a contradiction then the answer in the main body of

working takes precedence.

Accept y =1f(x)—22 but do not accept contradictions such as f(x)—-22 = p =-22 (M1A0)

(b) Check next to the question (ignore any references to x)

B1: Any 1 correct value of —4, 2, 4.5 in their final answer. If they proceed to changing the sign on

the value then BO.

BI1: —4, 2, 4.5 cao but if they exclude any of these then withhold this mark. If there is a

contradiction, then the answer in the main body of working takes precedence and if they
state the correct values followed by 4, —2, —4.5 then withhold this mark.




(c) The expansion may be seen in (a) or (b) which is acceptable to score the first two marks.

M1:  Correct method used to expand and achieve a cubic ax® +bx” +cx (+d) where a, b, ¢ are all
non zero. Terms do not need to be collected.

Al: 2x” —=5x* —34x (simplified or unsimplified). Do not be concerned with the value of d

n—1

MI1: x" — x"7 on at least one term for their cubic.

Al: 6x” —10x—34 following a correct expansion of the cubic (+72 may be omitted). If the
constant term is incorrect (not just omitted) then A0

isw eg 6x”> —10x —34 = 0 can still score Al.

(d)

MI1:  Sets their f'(x) = % 18, collects terms and attempts to solve their 3TQ by factorising,
quadratic formula or completing the square. They may just write down their critical values
which is acceptable, but you may need to check these on your calculator. Condone slips in
their rearrangement.

dM1: Attempts “inside” region for their values. Do not be concerned as to whether the inequalities
are < or < for this mark. It is dependent on the previous method mark.

8
Al: —1<x <§ or other equivalent expressions such as {x eR:—1<x <§} x>-1Nnx< g or

8 8 8 .. .
x>-land x<—, E >x>-1lorx>-1 x< g Some minimal working must be seen.
Condone other attempts at set notation where there is the same intention.

8 8
Do not accept “x > —1 or x<§” or “x>-1ux<="



q
%ﬁ;ﬁgﬁ Scheme Marks
8(2) % or decimal equivalent Bl
)
(b) " 2 A\l
my, =—1=+ 3 Ml
y+2="-2n(x-6) Ml
y=—=x+13 Al
(&)
(c) |l_§x+13|l="2x+l":>l'gx”_ﬂs_gﬂjx:.'.(: 4)
5 10 5
or
"2 _1" "_% + 26 A\l ”2 " V18_7":> — (_ 3) Ml
2772 T 5T 10 T
x="4"=>y=...0ry="3"=>x=.. dM1
(4,3) Al
(&)
@ (2,8) B1BI
2
Total 9
(@
B1: 2 or decimal equivalent. It must be identified so do not just extract it from a rearranged
. 2 2 .
equation into the form y = gx +... and do not allow S x . Must be seen in (a). Do not be
concerned with the working to achieve 2 . Do not accept -2
(b)
MI1:  Correct application of the perpendicular gradient rule
M1:  Correct straight-line method with their “changed” gradient. Eg ( y+ 2) ="_ % " (x — 6) . Allow
one sign slip in the brackets. If they use y = mx+ ¢ they must proceed as far as ¢ =...
Al:

5
=——x+13 o¢
Y 2

(¢) Coordinates found with no algebraic working scores 0

Mi1:

A correct method to solve for x or y for their /; and /,. Do not be concerned by the mechanics of
their rearrangement. Do not penalise if decimals appear in their working.




dM1: Finds the value of the other variable. It is dependent on the previous method mark.
Al: (4, 3) or x =4, y =3 Condone lack of brackets around the coordinates.

(d) Note on EPEN this is M1A1 we are marking this B1B1

B1: One of x =2 or y =8 May be seen within a pair of coordinates.

Bl: (2, 8) or x=2, y=8 Condone lack of brackets around the coordinates.

2
Special Case: (8,2) or (8j score B1B0



Question Scheme Marks
Number
o (4=)-3 BI
a
(b) y=3 Bl
eg x=30+5x180 or x=210+720 or x=180+2x360+ 30 Ml
x =930 Al
3)
Total 4

Check for answers next to the questions and on the graph. If there are contradictions then the
answers given in the main body of the work takes precedence

(@
Bl: (4=)-3
(b)
B1: Correct y coordinate only (others must be discarded)
MI1:  Correct strategy for the x coordinate. See scheme for examples.
Values embedded is sufficient for the mark.
Al:  Correct x coordinate only (others must be discarded). Isw. Note (930, 3) with no incorrect

working and no other coordinates scores full marks.

Special case: If they give (3, 930) or (%7[, 3} rather than (930, 3) score BIM1AO



Question
Number Scheme Marks
10(a)
(-1/3,0) (1/3,0)
| BIBIBIBI
=t | R y=-9
“
(b) k<0 Bl
1
—-9=k’ =1-9x" =kx* M1
X
1-9x* =kx* = kx* +9x* -1=0 Ml
Require b> —4ac =>81—4xkx—1
81
Critical value (k :) 7 Al
81
——<k<0 Alcso
4
(6))
Total 9
(2) !
B1: ‘ I"‘_ shape anywhere on a set of axes. Condone slips of the pen towards the asymptotes as long

as they are not clear turning points.
) 1 1 1 1 1
B1: x intercepts at —5, 0|and 5, 0 |. May be marked as —g and g Do not allow | 0, _E or

1 . .
(0, g} but condone lack of brackets around the coordinates. Only accept 0.3 and —0.3or

equivalent. May be stated underneath.
Cannot be scored without a corresponding sketch.

B1: States the asymptote x =0 or y =—9 as long as it is an asymptote for their sketch
B1: States both asymptotes x =0 and y =—9 as long as they are asymptotes for their sketch

For the coordinates or asymptotes if they are written on the sketch and then stated underneath then the
sketch takes precedence.



Examples

(b)
B1:

Mi1:

Mi1:

Al:

Alcso:

k <0 (which may be part of their final answer).

Sets C = D and multiplies through by x? to achieve a quartic (does not need to be a 3TQ in x? for
this mark). Terms do not need to be collected on one side of the equation.

Considers the discriminant of their 3TQ in x? to produce an expression in terms of k.
Condone sign slips in their rearrangement before attempting the discriminant.

81
Identifies (k :) vy as a critical value from correct working which may be seen within their

solution. Ignore use of equals or an inequality sign for this mark or x used instead of .

1
Note 1-9x" =kx* = kx* -9x* -1=0= —8? is AOAO (sign error when rearranging)

81
Y <k <0 or other equivalent expressions such as k > —% Nk<0or k> —% and £ <0

81 .
O>k>—?.Mustbe in terms of &

Donotaccept“k>—%0rk<0” “k>—%,k<0” “k>—%1uk<0”
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