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Question Answer Mark Mark scheme Additional guidance
1 8 and -3 Ml for rearranging to get x* — 5x — 24 (= 0) or —x*+ 5x +24 (=0) Can be implied by (x — 8)(x + 3)
or (—x + 8)(x + 3)
Ml for (x £8)(x£3)or (x+a)(x+ b) where ab=-24ora+b=-5
or substitution into formula, condoning one sign error
—=5+(-5) -4x1x-24
eg (x=) J
2x1
Al for 8 and -3
2 30w P1 for forming an equation, Condone missing brackets for this mark
6-21w
eg 62w +y)=Tw(3y +6) or 12w+ 6y=21wy + 42w oe
Pl for expanding brackets correctly and gathering w terms or isolating
y terms in a correct equation,
eg 6y=21wy +30w or 6y —21wy=42w— 12w or 6y — 21wy =30w
P1 (dep on two terms in y) for factorising out the y,
eg (6 —21w)=42w— 12w or (6 —21w) =30w or 3y(2 —7w)=30w
30w
Al fo (y= o€
0= 621w
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] Question | Answer | Mark | Mark scheme Additional guidance
3 Shown M1 for a start to the method, eg finds one correct area
4x+1or(x+7)(2x+6)or (x+ 1)(x+11)or (x+7)(x+5)
or4(x+5)or(x+11)2x+6)
Ml for a complete expression for the total area,
eg4(x+ 1)+ (x+7)2x +6) or 4x + 4+ 2x* + 14x + 6x + 42
OR
x+Dx+1D+x+7)x+5) orx*+x+ 11x+ 11 +x*+ 7x+ 5x + 35
OR
(x+ 11)(2x + 6) —4(x + 5) or 2x* + 22x + 6x + 66 — 4x — 20
Al for a complete chain of reasoning with fully correct algebra leading to 2x* + 24x + 46 is given so need to see
2x% + 24x + 46 brackets expanded correctly
4 26x+15 M1 for method to write at least one of the fractions with a suitable
10x denominator,
4x+3 5 20x+15 3 2x  O6x
eg x— (= ) or —x— (=—)
2x 5 10x 5 2x  10x
M1 for method to combine the fractions,
5(4x+3) 3x2x 5(4x+3)+3x2x 20x+15 6x
+ or or +—
S5x2x S5x2x S5x2x 10x 10x
2 1
Al for correct algebra leading to —6;CO+ > oe in form ax+b
X cx
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Question Answer Mark Mark scheme Additional guidance
5 Region shaded Ml for two of the lines 2y + 4 =x, x =3, y = 6 — 3x correctly drawn Accept full or broken lines for all marks
Ml for all three correct lines correctly drawn
Al for a fully correct region indicated with all lines correct Award for clear intention, shading not
needed
Diagram at end of mark scheme
6 x=21,y=51 Ml for drawing the graph of y — 2x =1
x=-29,y=-47
Al for one correct pair of values or for both correct x values, or for both For both A marks accept answers in the
correct y values ranges
x=2.0t022,y=5.0t05.2
Al for both correct pairs, correctly matched x=-2.8t0-3.0,y=—4.6t0 4.8

Accept values given as coordinates
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Question Answer Mark Mark scheme Additional guidance
7 (a) 1 M1 | for f(1)=3 x 1>+ 1 (= 4) and a clear intention to find g(*4”)
4 or for ——
(3% +1)
. 4
or for stating gf(x), eg ———— oe
(3x2 + 1)
Al oe
. 4y 48
(b) 48 Ml for finding fg(x), eg 3x| — | +1 or —+1
4 X X
x—1
M1 for start of method to find the inverse of fg(x),
2
48
eg y—1=3x(iz) or y—l=—
x X
2
48
or x—l=—- or x—l=3x(izj
Y y
M1 | for y* -4 or x' LS or for a final answer of s 48
x—1 y—1 y—1
Al oe
8 (3,36) P1 for factorising —3 from the expression,
eg —3(x*—6x—3) or —3(x-6x)+9
P1 for starting the process to complete the square, eg (x — 3)> — 9 ft from their factorising if only one error
P1 for completing the process of completing the square,
eg 3[[(x—3)*—12]] or —3(x—3)*+36
Al cao An answer only and no working is 0 marks
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9 3n—2 B2 for 3n -2 oe Accept a different variable, eg. 3x — 2

(B1 for 3n + k where k #-2 or is absent unambiguously shown) n=3n-2 gets B1 only
n + 3 gets NO marks

10 BCDA B2 cao

(B1 | for two or three correct)
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Question Answer Mark Mark scheme Additional guidance
M1
H y= —%x +8 for a method for finding the gradient of L, eg use of 1 or 1
m
M1 o . 1
(dep) for substitution of (9, 5) into y = "—E"x +c
Al 1
for y:—§x+8 oe y—5=—§(x—9)getsM2A1
12 _4d+3 Ml for clearing the fraction Condone error in expansion of RHS for
S = d+3 this mark
egd(f—-4)=3(1-fordf—4d=3-3f
Ml (dep M1) for isolating f'terms in a correct equation eg df + 3= 3 + 4d
Ml (dep on two terms in f) for factorising eg id +3) =3 +4d
Al oe
13 (a) 33 Bl cao
(b) 27 M1 for f(9) = 12 + V9 (=4) and a clear intention to find g(“4”)
12
or for 3x(2x—+1)
NO)
. 12
or for stating gfeg 3(2x—=+1) oe
Jx
Al cao
(© 1 ML for gl as 2= 3 oe or for starting to solve 3(2x + 1) =6 Accept yT_3
2
Al for 1 oe
2
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Question

Answer

Mark

Mark scheme

Additional guidance

14 (a)

(b)

10

2 x4y2

B1

M1

Al

cao
for any two of 12 + 6 (=2),x’ 3 (=x*),»* "' (=)?) in a single
product or written as a fraction with complete and correct

cancelling of at least two terms

cao

15

Mistake identified

Cl

for a correct mistake identified

Acceptable examples

all three terms should be multiplied by 2 and not just two of them
the 5 should be multiplied by 2

itshouldbe2 x T=qg+2x5

should subtract 5 first (before multiplying by 2)

Not acceptable examples

Should remove the 5 first

2 x T'should be 2T

should have got rid of the denominator

Accept answers showing a correct first step

16 (a)

(b)

17x+ 2
3x(x+1)

(x+y)x+y+3)

M1

Al

B1

for a correct common denominator with at least one correct

numerator
5X3x 2(x+1)

g 3x(x+1) 3x(x+1)

for a single simplified fraction,
17x+2

T 3x(x+1)

17x+2
3x2+3x

or equivalent eg.

cao

15x+2(x+1)

Gt D) gets M1 only
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Question

Answer

Mark

Mark scheme

Additional guidance

17

5

P1

P1

P1

Al

for process to find the area of the triangle,

eg. 0.5 x (x +4)(x —2) oe

OR for process to find the area of rectangle and 27.5 x 2,
eg. (x +4)(x —2) and 55

(dep P1) for process to expand the brackets and derive a quadratic
equation,
eg. x*+4x—2x—8 =550r0.5(x* +4x—-2x -8 )=27.50e

(dep P2) for complete process to solve the quadratic equation
+2x-63=0

eg (x = T)(x +9) (= 0) or ZEE DO
or(x+1)?—1-63(=0)

cao

SC: Bl for x> +4x—2x—8 =27.5

Trial and improvement methods must be fully
correct identifying the value of x as 7 (3 marks)
or the shortest side as 5 (4 marks)

An answer of 5 with no supportive working gets
no marks
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uestion nswer ar ark scheme itional guidance
Questi A Mark Mark sch Additional guid
18 a Shown C1
@ for f1(x) = 3/"7”

OR for 2x* =4 =50
OR for substituting x = 3 to find f(3)

C1 for substituting x = 50 to show the result giving £1(50) =3
OR solving for x to give x =3
OR for showing that f(3) = 50

(b) x=-land x=2.5 P1 for hg(x) = (x +2)?

P1 (dep) for start to a process to derive a quadratic equation (x + 2)*> must be correctly expanded
eg. x> +4x+4 =3 +x-1

P1 for a process to solve the quadratic equation 2x> —3x -5 =0

- ——34,/(—3)*—4x2x-5
eg(2x—-5)(x+1)(=0)or 3
3.2 9 5],

or 2|~ * - 5 - 3 =0

Al forx=-land x=2.5 2.50r 2% or % acceptable

. . 1 1 3
19 i oc P1 for a ﬁrét step to c_olnvertu_lflg to alcommi)n ba;se with one correct 972 = 3-1 (or é) oe or 277 = 31 oe seen alone
4 conversion, eg. 9 2 = 37" or sor 27+ =3+ oe gets the P1

P1 “1 _ o> . ax+l
(dep) for 37" = 34+ +3*"" oe

Al cao

10
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Question Answer Mark Mark scheme Additional guidance
20 (a) graph C2 for a translation of the graph by the vector (—1) Cond(?ne graph of y = f(—x) also being drawn on
-3 the grid
(Cl for a translation of the graph by the vector (_bl) where b #— 3 or Correct vector gets 1 mark
a
(_3) where a #— 1
. -1 . .
or for a translation by the vector (_3) of 3 or 4 critical points)
(b) 2,1 Bl cao
21 Sketch graph with TP at | Bl for a parabola drawn with intercept at the point (0, — 5)
(2, -13) and intercepts at
13 M1 for the start of a method to find the roots of y = 0,
0.-5). (2% 5. 0) eg. 2(x—2)*— 13 (= 0) oe
|\ ——8+/(—8)2-4x2x-5
and (2 —\/%,0) or (x=) 2x2
Mi (dep) for method to find the roots, eg. 2 + \/% oe
Bl for turning point at (2, —13) Turning point may be just seen and labelled on
the sketch
C1 for a fully correct parabola drawn with turning point at (2, —13)

and intercepts at (0, =5), (2 + \/%, 0) oe and (2 — \/%, 0) oe

clearly shown

1
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Question

Answer

Mark

Mark scheme

Additional guidance

22

X=221t023
y=-13to-1.4

Ml

Al

for recognition of use of intersection point, one of the solutions given,
solutions reversed or solutions given as a coordinate.

x given in the range 2.2 to 2.3, y given in the range —1.3 to —1.4

23

Proof shown

C2

(C1

for complete argument,
eg n(n — 1) is the product of two consecutive integers and must be even
as either n or n — 1 must be even

or gives correct reasoning for n odd and »n even
n odd: odd x odd = odd and odd — odd = even

n even: even x even = even and even — even = even

ornodd: 2n+ 1> —(2n+ 1) =4n*+ 2n=2Q2n* + n)
n even: (2n)> — (2n) = 4n* — 2n =2(2n* — n)

for factorising, eg n(n — 1)
OR gives correct reasoning for n odd or n even

OR gives a partial explanation using # odd and # even,
eg odd® — odd = even and even® — even = even)

12
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24 -1,2.5 2 1
P1 for process to form an equation, eg =—or2x*=3x+5
3x+5 2
P1 for writing in a suitable form ready for solution,

eg2x*-3x—-5(=0)or-2x*+3x+5(=0)

P1 (dep 1st P1) for process to solve quadratic equation of form
ax* + bx +c (=0)

eg (2x—=3)x+ 1) (=0)

——34,/(-3)* —4x2x-5
S BN ST

2x2
Al for -1, 2.5 oe
25 6)] 3,8 M1 for a = 3, may be seen in working or as part of an expression, 9 does not have to be seen for this mark
eg(x—3)1—-9

Al fora=3,b=8

(ii) 3,-8 Bl for 3, -8 or ft (i)
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26 (a) x+1 Ml first step to change the subject of y=3x—1orx=3y—1,egy+1=3x
3
Al oe
(b) Shown M1 for method to find fg(x), eg fg(x) =3(x*+4) — 1

M1 for method to find gf(x), eg gf(x) =(Bx— 1)>+4

Ml (dep on previous two M marks) for setting up equation,
eg3(x2+4) —1=2[(3x—1)*+4]

M1 (dep 2nd M1) for correct expansion of (3x —1)? eg 9x* — 3x — 3x + 1

Cl for 15x*> — 12x — 1 = 0 from correct working
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Question Answer Mark Mark scheme Additional guidance
27 (a) 6 or —6 M1 for 12> +2 x -3 x 18 (= 36) Terms may be partially evaluated.
Al for 6 or —6, accept £6 Only one value is required for full marks
(b) V22 M1 for subtracting 1 from both sides or dividing all terms by 2a as the first | Must see this step carried out, not just the
§= 2a step intention shown
Al 2
s = oe
2a
28 x=45y=-15 | Ml correct process to eliminate one variable (condone one arithmetic error)
Ml (dep) for substituting found value in one of the equations
OR correct process after starting again (condone one arithmetic error)
Al forx=4.5,y=-1.5oe Fractions do not need to be in simplest form
1 1
29 (@) 1 Bl for or
S(x—l) 5(x—1) 5x—5
(b) 25 +y)(5-y) M1 for partial factorisation,
eg 2(25 — %) oe or (10 + 2y)(5 — ) oe or (5+ y)(10 — 2y) oe
or - 2()* - 25) oe
Al for2(5+y)(5—-y)or2(5 +y)(y-5)

15
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Question Answer Mark Mark scheme Additional guidance
30 2,-9) P1 substitutes x =0, y=—5 into y=x*+ax+ b (b=-5)
or substitutes x =5,y =0intoy =x’+ax+b (0=25+5a+b)
or starts process to find other intercept, eg writes y = (x — 5)(x — k)
P1 for complete process to find two intercepts,
eg. substitutes the second point into y =x>+ ax + b and solves to find a
(= -4 andb (=-5)
or substitutes x =0, y =5 into y = (x — 5)(x — k)
and solves to find k (=—1)
P1 (dep on P2) for factorising or completing the square of
x*+ “4” x + “-5” and identifying the x-coordinate of the turning point
or for a complete process to find the x-coordinate of the turning point,
eg (5+“-17)2
Al cao x-coordinate of 2 with no or incorrect working
gets NO marks
31 (a) sketch Bl for appropriate sketch which crosses the x axis at (2,0) and (4,0), Allow some tolerance on the points if the
minimum point at (3,—1) and end points at (1,3) and (5,3) intention is clear.
(b) y=2g(—x) B1 cao
32 (a) shown Cl for first step, eg 2((x + 1)* — 1) or 2(x* + 2x + 1 — 1) oe
Cl for fully correct chain of reasoning It is insufficient to state gf(x) = 2x(x + 2) without
showing the first step, and the following
sequence of algebraic steps leading to it.
(b) 4.5 M1 ) 1 1 B Could be shown in the form of a flowchart,
process to find inverse of g, eg g~ (x)= §x+1 or for2(x—1)=7 which must show inverse operations.
Al for 4.5 oe

16
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Question Answer Mark Mark scheme Additional guidance
33 Statement Bl writing a general expression for an odd number eg 2n+1 Could be 2n—1,2n + 3, etc
supported by
algebra M1 (dep) for expanding (“odd number”)* with at least 3 out of 4 correct Note that 4n* + 4n + 2 or 2n*+ 4n +1 in
terms expansion of (2 + 1)* is to be
regarded as 3 correct terms

Al for correct simplified expansion, eg 4n* + 4n + 1

Cl1 (dep A1) for a concluding statement eg 4(n*+ n) +1 (is one more than
a multiple of 4)

34 (a) (a—b)a+b) B1 cao Accept reversed brackets
(b) 12(x* + 1) M1 for using ‘@’ =x*+ 4 and ‘b’ = x* -2
OR multiplying out both brackets, at least one fully correct Correct 4 terms if not simplified or 3
terms if simplified

Ml (dep) for a correct expression for (‘a’ + ‘b”)(‘a’ — ‘b’) with no additional
brackets, simplified or unsimplified
eg (P+4+x" —2)(X*+4-x* +2)or 2x*+2)x6
OR ft for a correct expression without brackets, simplified or
unsimplified
eg x*+8x*+ 16 —x'+4x’— 4

Al for 12(x* + 1) or 12x* + 12 oe

17

T | EXPERT
IC | TUITION




Question Answer Mark Mark scheme Additional guidance
35 3x+1 M1 for (3x+ 1)(x—3) or 2x(x — 3) Accept (2x + 0) for the first two marks
2 x but not for the final answer
Al for 3x + 1)(x — 3) and 2x(x — 3)
Al 3x+1
oe
2x
36 Graph drawn C2 for graph translated by —2 in the y direction Key points: (-180, -2), (90, -3), (0, —
2)3 (905 71), (180, 72)
(C1 for a graph translated in the y direction
OR for a correct graph through four of the five key points)
37 b= 2 g+ P1 for process to rearrange the equation to give y in terms of x
3 egy:7_3x ory:—ix+ 7 or m=—3
2 2 2 2
P1 for using their gradient in mn = —1
P1 for showing a process to find the gradient of PO
cg b—4
a-3
OR for substitutingx =3 and y=4in y= “%”x +c
P1 (dep P3) for forming an equation in @ and b
egb_4:“g’7 Orb:5‘%”a+¢‘2”
a-3 3 3
OR correct equation in terms of x and y )
_2 —4="(x-3) gets P4
eg y= Ex +2 y 3 ( )8
Al for b= %a 19 00 Accept 0.66 or 0.67 oe for 2/3

18
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T 1 2 I M
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Question Answer Mark Mark scheme Additional guidance
38 2,3,4 M1 for method to solve 3n+2 < 14 This could be shown within an equation
eg n<(1l4—-2)+3o0e rather than an inequality at this stage
M1 for complete method to rearrange — > 1 to the form For the 2rd and 3rd M marks condone no
5 no+3 ‘<0’ and condone use of incorrect
an"+bn+c(<0) inequality signs or ‘=’
Ml for method to begin to solve n* — 61 + 5 (< 0) _ 6+ /(—6)2 —4x1x5
eg(m£S)(nx1)(<0) Accept il
X
(condone one sign error)
Ml (dep on previous M2) for n>1landn<4 or 1 <n<5 Must come from correct working
Could be shown on a number line
Al (dep M4) cao
Alternative method
Ml for method to solve 3n+2 < 14 This could be shown within an equation
eg n<(14—-2)+30e rather than an inequality at this stage
ORfor3 x4+2=14
M3 for trials with 1, 2, 3 and 4 in the quadratic inequality, correctly The values from the trials may be given
evaluated as improper fractions
24 18 12 6
20714797 6
(M2 for trials with three of 1, 2, 3 and 4, correctly evaluated)
M1 for trials with two of 1, 2, 3 and 4, correctly evaluated)
Al (dep M4) cao

20
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Question Working Answer Mark Notes
39 Shows M1 forms equation 48+3 (=16) 3(2x+ 6) =48 or
reasoning to eg2x+6=5x-9 3(5x — 9) =48, condone
reach y=3 missing bracket
Ml isolates x and number forms equation 2x+6="16" Isolates x and number
terms or 5x — 9=%16" terms 6x = “30” or
3x=15 15x =“75”
Ml substitutes “5” into side | isolates x and number terms | forms the second
length 2x=*“10" or 5x = “25” equation
eg2 x5+6(=16)
Al 48+16=3 or 16x3=48 shows x=5 for both solutions | x=5 from 2 different
equations.
40 Comment Bl for correct mathematical comment eg line segments not a curve or should draw
freehand or should not use a ruler, or should be a curve
NB Do not accept statements about scale or plotting accuracy.
Tea £1.4 Pl . . .
41 ca £1.40 for setting up two appropriate equations eg 3¢ + 2¢ = 7.80, 5t + 4c¢=14.20
Coffee £1.80 Mi for method to eliminate one variable, condone one arithmetic error
Ml . . .
for method to substitute found variable or start again
Al . . .
Tea £1.4(0) and Coffee £1.8(0) with amounts linked to correct drinks
42 Completes proof Ml Expands both expressions
eg %(n2+n+n2+n+2n+2)0rn2+n and W +n+2n+2
or factorises % (n+t1)(nt+n+2)
Cl Completes proof with explanation and reference to (n+1)*

21
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Question Working Answer Mark Notes
43 y=2x+36 P1 starts process, eg by rearranging to find gradient, eg y =6 — JZ—C or _71 or positions of B
and £
P1 complete process to find position of 4 or uses _?1 to find the gradient of M
P1 complete process to find equation of M
Al y=2x+360¢
44 P1 for process to derive algebraic expressions for area of both rectangle and triangle eg
x>2 (x—1)(3x—2) and (2x x x) + 2 (condone missing brackets)
M1 for method to rearrange inequality to 2x*—5x+2> 0 oe providing in the form ax* + bx
+c>0
Ml for a correct method to solve 2x*—5x+2>0
Ml for establishing critical values 2 and%
Al x>2

22
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Question Working Answer Mark Notes
45 2+ex=1 M1 writes the area using algebraic terms e.g. (x + 3) X (x + 3) or at least two correct area expressions
which may be written on the diagram or x given as J10-3
Ml expands and includes the given 10 e.g. x* + 3x + 3x + 9 = 10; condone one error in the four terms
when expanding or 10— 3410 =310 + 9+ 6+/10 - 18 (=1) condone 1 error in the 6 terms
Al rearranges to give the given equation or shows surd expression simplifies to 1
46 comparison M1 starts to manipulate expression e.g. 3y =9x -6 or 3y =9x -5
Al gives equation(s) which can be used to show that the gradients of the two lines are the same e.g. y
=3x-5/3
47 BH6x2+1 1+ M1 for method to find the product of any two linear expressions (3 correct terms)
6 e.g. x> +x+2x+2 or x*+2x+3x+6 or x*+x+3x+3
Ml for method of multiplying out remaining products, half of which are correct (ft their first product)
e.g. X+x*+2x*+3x*+2x+3x+6x+6
Al cao
48 (a) 1,-3 Bl cao
(b) -0.75,2.75 Bl accept —0.7 to —0.8, 2.7 to 2.8
(© -2.8 B1 cao

23
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Question Working Answer Mark Notes
49 2(2n-3) Cl correct expansion of brackets to give at least 3 terms from n*~2n—2n+4
even Cl | arrives at n*-2-n*+4n—4 oe
Cl reduces to 2(2n—3) or4n—6
C1 for conclusion e.g. 2(2n—3) always even, 4n — 6 is always even since both are even numbers, they
are multiples of 2.
50 y=-2x+21 P1 shows evidence of understanding that AC is perpendicular to DB, or states the gradient of DB as
0.5 oe
P1 . . 1
shows a process to find the gradient of a perp. line e.g. use of —— or
m
states y = —2x + c or states the gradient of AC as —2
P1 (dep on P2) for sub. of x =5, y =11 into y = mx + ¢ where m is their found gradient for AC.
Al oe
51 24 M1 for substitution of a rearrangement of y — 3x = 13 e.g. (3x + 13)*>+x? =25
5
7 M1 (dep M1) for expansion of bracket after substitution (at least 3 terms correct out of the 4 terms) e.g.
=3 9x? +39x + 39x +169
x=-3, Ml for forming quadratic ready for solving e.g. 10x* + 78x + 144 (= 0)
y=4 M1 for factorising e.g. (5x +24)(x +3) (= 0) oe
24 7
x=—-—,y=—-—andx=-3,y=4
Al PR Y

SC: B1 (if MO) for all 4 values mis-associated or one correct pair of values or values given as
coordinates.

24
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Question Working Answer Notes

52 m*+ 10m + 21 M1 for at least 3 terms out of a maximum of 4 correct from expansion
Al
53 52x+1)2x—1) | M1 for 5(4x*— 1)
Al
54 _7-3r Ml Remove fraction and expand brackets
“- r=2
M1 Isolate terms in a
Al
55 x>4 ,x<-1 M1 rearrange quadratic and factorise

M1 critical values of 4 and —1 found

Al
56  (a) 25 Cl For interpretation eg.. area equated to 1750m
P1 Process to solve equation
Al
(b) Description Cl Start to interpret graph eg. describe or give acceleration for one

stage of the journey or state that acceleration is constant in all 3
parts

Cl Describe acceleration for all stages of the journey or give

acceleration for all 3 stages (1.25 m/s*; 0 m/s* ; —0.625 m/s°)
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57 Jy—4x=11 P1 process to start to solve problem eg. draw a diagram, find gradient
of AB (0.5)

P1 process to use gradients eg. find gradient of BC (—2)
P1 Process to find y coordinate of C (9)
P1 Process to find equation of AC

Al
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27

58 %/m M1 clear fractions or remove sq rt sign as first step
or M1 (dep) clear fractions and remove sq rt sign
J@men@m=0 1 AL g o3fam> “1or f@m+DEm-1)
59 -2 M1  multiplies all terms by 2 or 3 to reconcile fractions as first step
13
M1 complete process of expanding brackets and isolating x term
Al  cao
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Question Working Answer Notes
60 2x-5 M1  factorising to give (2x — 5)(x + 1)
x+5
M1  factorising to give (x + 5)(x + 1)
Al cao
61 proof M1 for any two consecutive integers for sight of p” — ¢° = (p — q)(p + q)
expressed algebraically eg n + 1 and n
(supported) M1  (dep) for the difference between the for deduction thatp —g =1
squares of “two consecutive integers”
expressed algebraically eg (n + 1)* — n?
Al  for correct expansion and for linking these two statements eg
simplification of difference of squares | substitution of 1 forp — ¢
eg 2n+1
Cl  for showing statement is correct (with | for fully stated proof and deduction eg p*
supportive evidence) —g=1x(p+tq)=p+gq
egn+n+1=2n+1and
(n+1)Y—n"=2n+1
62 P1  for a process to find the gradient of the line 4B
S
YT
P1  (dep) for a process to find the gradient of a perpendicular line eg use of —1/m
Pl  (dep on P2) for substitution of x=5, y=—1
Al  equation stated oe
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63 y(+27) Bl
£ Bl
w B1
64 3++/17 Ml For(x—3)"-9—-8(=0)or
—(~6)+/(—6)Z—4(D)(=8) _
(x =) ot (22; HOES) Allow sign error for b
Ml Forx—-3=++V17orx = 6+V68
Al cao
" | EXPERT
I | TUITION




Question Working Answer Notes

65 3x M1  Factorising numerator and denominator of first
fracti 3(x+2) _ 3
raction (x—=5)(x+2) ( (x-=5) )
M1 Factorising denominator of second fraction

xX+5 1
x(x+5)(x=5) ( B x(x—5) )
M1 Multiplication by reciprocal
3(x+2) % x(x+5)(x=5)
(x=5)(x+2) (x+5)

Al  Completing algebra to reach 3x

66 x<-3,x>6 | Ml Rearrangetox —3x—18>0

M1  Correct method to solve x> — 3x — 18 =0
M1 Establish critical values —3 and 6

Al x<-3,x>6

67 60 P1 process to start problem eg draw diagram and
find gradient of OA (= 3)
P1 process to find equation of tangent with
m=—-1/°3’
P1 process to find x-axis intercept of tangent
P1 process to find area of triangle
Al cao
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Question Answer Mark Mark scheme Additional guidance
68 (a) x>-1 Bl cao
(b) Diagram drawn C2 for a fully correct diagram,
eg @ QO
-5 4 3 -2-1 01 2 3 45
(C1 for drawing a line from —3 to 4 Condone arrow heads or line ending to denote
or (indep) for an open circle at 4 the ‘end’ of the line
or (indep) for a closed circle at =3 )
69 (a) (10),5,(2), 1, 2, B2 for all 4 values correct
(5), 10
(B1 for 2 or 3 correct values)
(b) Graph Ml ft (dep on B1) for plotting at least 5 of their points correctly
Al for a fully correct curve drawn Accept a freehand curve drawn that is not made
of line segments
(©) —0.65 to —0.8 Ml for y = 4 drawn or intersection with y = 4 or y = x* — 2x — 2 drawn If answers stated as coordinates, award M1 for
and or 1 correct value ft a quadratic graph both coordinates and MO for one coordinate
2.65t02.8
Al ft a quadratic graph or for answers in the range 2.65 to 2.8 and —0.65 to —0.8

31
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Question Answer Mark Mark scheme Additional guidance
70  (a) 9,7.5) Ml . 3 ) 5
for x coordinate = PO (6) % E (=9) or y coordinate = OQ (3) x 5 (=175
5 3
or PO (6) XE (=15) or OQ (3) x E (=4.5)
Al cao
(b) y=—2x+3 P1 for process to find the gradient of the line, eg 3 +~ 6 (=0.5) or y =mx + 3 Could use P and R or Q and R as ft from (a)
P1 for process to find gradient of perpendicular
eg — 1 + [gradient of PQ] (=-2)
Al fo y=-2x+3o0e
71 6x° +x? —20x —12 M1 for method to find the product of any two linear expressions (3 out of no Note that, for example, 6x* + 13x or 13x + 6
more than 4 terms correct with correct signs or 4 correct terms ignoring are regarded as three terms in the expansion
signs), eg. 6x* + 9x +4x+6 or3x* +2x—6x—4or 2x*+3x—4x—6 of (x —2)(3x +2)
M1 for method of multiplying out remaining products, half of which are correct First product must be quadratic but need not
(ft their first product), eg. 6x° + 13x* — 12x” + 6x — 26x — 12 be simplified or may be simplified
incorrectly.
Al cao
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Question Answer Mark Mark scheme Additional guidance
72 (a) X1 = }gg MI for a correct method to find x; eg J/10—2x2 (= 1.8171...... )
X = 1.
x3 = 1.846 M1 (dep on M1) for substitution of x; to give x, and x; to give x3
Al for x; = 1.81(71...), x, =1.85(33...) and x5 = 1.84(62....) Accept an accuracy of 2dp or more rounded or
truncated
(b) a=2,b=-10 C1 cao
Ml s A i i for M1 onl
& @) 597,’7 1§3§ for any two correct angles within the ranges below ccept given as coordinates for onty
’ or for a correct method to find a solution beyond 360,
eg. “angle read from 0 to 360” + 360
Al for all 4 angles in the range, 35 to 40, 140 to 145, 395 to 400 and 500 to 505
=—sinx’ . . j i lutions but
®) yo sy Bl for any acceptable equations, eg. y =—sin x° or y = sin (—x°) or —y = sin x° Quoted are just the more likely solutions bu
5 check all attempts
ory = cos (x + 369” +90) . Condone missing degrees sign
or for any positive integer n, y = sin (x° — (2n — 1)180)
ory= cos (x°+ 360n)
() graph Cl

for correct graph shown translated 2 in the positive x-direction
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Question Answer Mark Mark scheme Additional guidance
74 (a) 13, (6),5,4,-3 B2 for all 4 values correct
(B1 for 2 or 3 correct values)
(b) Correct graph Ml ft (dep on B1) for plotting at least 4 of the points from their table
correctly
Al for a fully correct curve drawn Accept a freehand curve drawn that is not
made of line segments
Line sections outside the required range can
be ignored.
75 (a) 1 B1 cao
(b) 8 B1 cao
x—4
(c) 270" w0 B2 cao
(B1 for two of 27, n'%, w® in a product)
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Question Answer Mark Mark scheme Additional guidance
76 3P +2n+5 M1 for a correct start to a method to find the nth term, eg equal 2nd Need to see constant second difference found
differences imply a term in 7 and n’

Ml for working with 3n% eg 3n* and sequence 7,9, 11, ... 3n® + 2n implies M2

Al for 3n* +2n+5
77 -12,-7 B1 cao
78 788.4 P1 for substituting values, eg 1040 = K x 1200 + 20

P1 for process to find K, eg (1040 —20) + 1200 oe (= 0.85)

P1 for complete process, eg 09 17: “0.85” x 1040 + 20 (= 904);

09 18: “0.85” x “904” + 20
Al for 788.4 or 788 or 789
I | TUITION
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Question Answer Mark Mark scheme Additional guidance
79  (a) Graph drawn C2 for graph reflected in the y-axis Key points: (0, 0), (1, 2), (2, 1), (3, 0), (4, 2)

Award Cl1 if line segments but goes through
all key points

(C1 for a graph reflected in the x-axis

or for a correct graph through four of the five key points)
b) | y=5+2x-3)—- | C2 fory=5+2(x—-3)—(x—3)’oeegy=—x>+8x—10,y=—[(x—4)>—6] | For either C mark accept equivalent
(x—3)* expressions
(C1 fory=5+2(x+3)—(x+3)* If a correct answer for C2 is given and is then

ory=5+2(x—a)—(x—a)’,a#3,a+#0)
ory=1{(x-3)

ory=(xx—-4y+6

or correct expression missing “y ="

incorrectly simplified, award C1
a need not be positive
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Answer

Mark

Mark scheme

Additional guidance

80

x> +1y* =80

P1

P1

P1

P1

Al

0-0 1
0——0 "3

for process to find gradient of tangent eg

or for 20+ 10? (= 500)
or start to method to find angle between tangent and x axis,

10
eg tand =—
& 20

-1
for process to find gradient of normal/radius eg W =2)

or for 4/20% +10% or +/500 or 22.36... or 22.4

or completes process to find angle between tangent and x axis.

e 9=tan'1(&j (=26.565...)
g 20 .

for equation of tangent eg y = “0.5”x + 10 oe
or for equation of radius eg y = “—2"x oe

20

H\/%H

r
or for using similar triangles eg E:

or for sin(“26.565...) = ——
20

for process to find the x coordinate eg “0.5”x + 10 = “-2"x (x =—4)
20

n\/%n

or =20 x sin(“26.565...”)

or forr= x 10

oc

Accept ( 4\/§ )? for 80
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Question Answer Mark Mark scheme Additional guidance
81 (a) F B1 cao
(b) D Bl cao
82 Shown M1 for method to find at least two terms, 1 7 17 31 49 71 97 127 161 199
(supported) eg2x4*~1(=31)and 40 - 3% (=31) 39 36 31 24 15 4 -9
Ml for generating at least three correct terms of each sequence
Al for generating at least the terms 1, 7, 17, 31, 49 of the first sequence and at
least the terms 39, 36, 31, 24, 15, 4 of the second sequence
83 k=2m— y2 M1 correct first step of showing an intention to square both sides with no algebraic

Al

ambiguity in any resulting statements,
eg y: =2m—k

for k=2m—y*

38

I | EXPERT
IC | TUITION




Question Answer Mark Mark scheme Additional guidance
84 6x°>-23x* -33x 10 | M1 for method to find the product of any two linear expressions Note that, for example, 6x* + 7x or 7x + 2
(3 out of no more than 4 terms correct with correct signs or 4 correct terms are regarded as three terms in the expansion of
ignoring signs) Bx+2)2x+1)
Ml for method of multiplying out remaining products, half of which are correct (ft | First product must be quadratic but need not be
their first product) simplified or may be simplified incorrectly
Al cao
85 (a) 52.5 P1 starts to find area under graph,
30x12 20x12
eg (=180) or 50 x 12 (=600) or (=120)
P1 complete process to find area under graph,
eg 212 | 50x124 22712 (999
P1 starts process to find half way time,
eg ((“900” +2)—180) + 12 (=22.5)
Al 52.5 oe
(b) Comparison C1 acceptable comparison

Acceptable

(acceleration) during first part is positive but (acceleration) during last part is negative /
deceleration

(acceleration is) greater during the last part than during the first part

gradient is steeper in the last part / longer to speed up than slow down

speed / (acceleration) is increasing at start and decreasing at end

(acceleration) is slower in the first part

(acceleration) is ascending in the first part and descending in the last part

0.4 is the first part and —0.6 in the last part

Not acceptable
goes down in the last part
speed is greater in last part than first part
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Question Answer Mark Mark scheme Additional guidance
86 (a) Shown C1 for a method to find the area of half of the parallelogram or of the whole

parallelogram,
eg Y2(2x — 1)(10 — x) sin150 or ¥2(2x — 1)(10 — x)x %5 oe
or (2x — 1)(10—x) sin150 or (2x — 1)(10—x) % %2 oe

C1 for a correct expansion of the whole area
eg ¥ (20x — 10 — 2x? + x) or ¥4 (-2x* + 21x — 10) or —x* + 10.5x — 5

C1 complete chain of reasoning with fully correct algebra dealing with the
inequality eg
x*—10.5x +5<-150rx* —10.5x +20 <0 or 2x* — 21x + 10 <-30
which lead to 2x* — 21x +40 <0

(b) 25<x<8 M1 for factorising, (2x — 5)(x — 8) Could use the formula
Al for critical values, 2.5, 8
Al for any statement that x is greater than 2.5 and x is less than 8 Need not be given as an inequality statement
87 9.75 3

Pl process to find the gradient of L. | = _E

P1 process to find the gradient of the perpendicular line M
eguse of — 1 or states gradient as 2

m 3
or y= 2 xX+c
7 3
Bl (indep) gives y coordinate of B = 8.5 oe Could be indicated other ways, eg 8.5 on the
axis of a diagram

P1 (dep P2) process to find x coordinate of C (= 3) ft their linear equation for M with L; allow
or y coordinate of C (= 4) some error in manipulation of these linear
eg the first stage of solving equations or using elimination by substitution, to equations as long as the overall process is
find a coordinate of C. correct.

Al 9.75 oe Award 0 marks for a correct answer with no

supportive working,.
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Question Answer Mark Mark scheme Additional guidance
88 () n>?2 M1 for a method to isolate terms in # in any inequality or Ignore incorrect inequality sign and accept “=”
equationeg 14n—11n >6o0orn=2 sign
Al cao
(b) M1 for -2— 3 <x<4-3 (-5<x<1) A circle around —5 and 1 implies M1
o——e
-5 1 Ml for drawing a line from -5 to 1 A line from =5 to 1 implies M2 if no working
or (indep) for an open circle at either -2 or -5 shown
or (indep) for a closed circle at 4 or 1
Al cao
89 Graph B3 for a correct line between x =—2 and x = 4
(B2 for a correct straight line segment through at least 3 of Ignore any incorrect points. Points need not be
2,-7),(—1,-5),(0,-3),(1,-1), (2, 1), (3, 3), (4,5) plotted for a correct line (segment) drawn
or for all of these points plotted but not joined Table of values
X 2| -1]0]1]2[3]|4
OR for a line drawn with a positive gradient through (0, —3) and clear % 71 5 13/=11113135
intention to use a gradient of 2, eg line through (0,—-3) going across 2
squares and up 4 squares )
(B1 for at least 2 correct points stated or plotted Ignore any incorrect points

OR for a line drawn with a positive gradient through (0, —3)

OR a line with gradient 2)

Coordinates may be in a table or in working
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90 7x — 13 B1 for factorising eg (x+5)(x—2)
x—2
Ml for a method to divide (x+5) by the algebraic fraction Condone incorrect factorising
-1
cg (xF5) xz(-:CSx—)lo
Ml for finding 2 fractions with a common denominator or a single fraction | Condone incorrect factorising
6(x—2 -1 -2)+(x—1
o SED (D) 6= k=)
x—=2 x—2 x—-2
6(x* +3x-10) N (x+5)(x-1) or 6(x> +3x—=10)+(x+5)(x—1)
¥ +3x-10  x*+3x-10 x> +3x-10
Al Tx—-13
x—=2
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Mark

Mark scheme

Additional guidance

91 (a)()

(i)

(b)

0.83

Statement

220

B1

Ml

Al

Cl

P1

P1

Al

for a tangent drawn at ¢ = 15

full method to use the tangent to find the gradient (eg 7.5+9)

for answer in the range 0.6 to 1.0

statement

Acceptable examples
acceleration

rate of change of speed
increase in speed over time
Not acceptable examples
rate of change

m/s/s

increase in speed

for splitting the area into strips and correct process to find the area of

5x4 1) or 4H12) (12+18)
2 2 2

one strip, eg x5 (=40) or x5 (=75)

or (lezmx 5 (=95)

for a complete process using at least 4 strips to find the area under the
CurVe eg, 6410” _"_ 4440” + 6675” + ‘L95”

for answer in the range 215 to 225 from correct working using at least 4
strips

Working: 7.5+ 9=10.83....
No tangent scores 0 marks

This mark can be awarded if the tangent is

drawn at #£15
Working may be seen on the diagram

Working
4,12,18, 20

Allow one error in the reading of speeds

43

T | EXPERT
IC | TUITION




Question Answer Mark Mark scheme Additional guidance
92 f+4 Ml for multiplying both sides by m — 1, eg. f(m—1)=3m + 4 Condone missing brackets for this mark only
m=
f-3
M1 (dep) for a method to rearrange the formula to isolate terms in m in a
correct equation, eg. fm—3m =f+4 or —fm+3m=—f—4
Al —f_4
for m = oe, eg m=f—
- -f+3
93 3 11 | Ml 4 Ignore constant term
y=——Xx—— for identifying gradient of — g
4 4 3
Ml for beginning a method to find the gradient of the perpendicular line Can ft providing gradient is clearly stated
4 . . . . 3
eg 5 x m = —1 or identifies gradient of perpendicular line as _Z
Al 4y +3x=-11

fory = —Zx - Z or any equivalent equation

3
+5=—"(x-3
y 4( )
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Question Answer Mark Mark scheme Additional guidance
94 7 Pl ) 15-9 Condone use of a letter other than d, for d
process to use gradient eg y =3x+c or c = —6 or
or (15—9)+3or(6,12)
P1 (dep) full process to rearrange equation formed to isolate d Must show processes to get as far as d =
15-9 15-9
eg rearrangement of 15=3d — 6 or 3 = or for 5+ Award P2 for an answer of (7, 15)
Al cao
95 (a) 4x-6 MI factorises numerator of 4x*> — 9 eg (2x — 3)(2x + 3) oe 2x(2x—3)(2x +3)
3x-9 3x(2x +3)(x-3)
M1 factorises denominator eg x(x—3) or 3(2x + 3) or for 3x(2x* — 3x —9)
Al - — _ _
cancels to give Accepta=4,b=—-6,c=3,d=-9
3x -
(b) —x+8 Ml method to use a common denominator eg x(x+1)(x—2) by multiplying Method must involve finding equivalents for all
x(x+1)(x=2) terms three separate terms; may be done in several
stages.
M1 deduce numerator eg 3x(x—2) + x(x+1) — 4(x+1)(x—2)
Al oe Equivalents must be algebraically equivalent and

must have involved full simplification.
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Additional guidance

Question Answer Mark Mark scheme
96 curve C1 sketch of graph which starts above x-axis for negative x, and makes an Condone graph “touching” the x axis.
increasing exponential rise into positive x Do not award from a graph for positive x only.
(0,1) labelled Cl for showing a label of (0,1) on the y axis Do not award if a point is given for crossing the
x-axis. Accept the coordinates shown as a label
of “1” written on the y axis at the intersection.
97 6.5 B1 oe

Accept (eg) 6% and +42.25

46

T | EXPERT
IC | TUITION




Question Answer Mark Mark scheme Additional guidance
- Pl -2 Ignore sketches.
o8 ﬁ,ﬁ for a method to find gradient of L eg 672 =-"%) g
5 °5 4-12
or states L, as y = —3x
P1 (dep on P1) for a method to find equation of L;
eg subs into y=“—2"x+c
OR states Lias y =“—1"x + 8
P1 (dep on P2) complete method to equate both lines eg “— /2”x + 8§ = —3x
Al oc Accept equivalents eg (—3.2, 9.6)
99 9<m<11 M1 for a correct method to begin rearranging to solve for m? It is insufficient to just multiply all three
-11<m<-9 eg 88 <m>+7 or m>+7 <128 or 81 <m? < 121 elements by 4; some rearrangement must occur
such as showing as two separate inequalities or
isolating m?
Ml for a complete method to m? = 81 or m*> = 121 or better Accept an inequality used in place of “=".
m* must be isolated at this stage.
MI for a set of critical values: at least two out of 9, 11, —9, —11 Do not award if other values are also given eg 10
Ml for selecting a correct inequality for one set of critical values Could be shownas 9 <m<1lor—11<m<-9
eg 9<m andm<-9 or m<lland—-11<mor9<mandm<11 or—11<m<1l
or a set of inequalities with some error
eg9<m<1land—11 < m< —9 where ? is an incorrect inequality
symbol like9<m<1lor9>m=>11
or answer given as £9 <m < =11
Al 9<m<11land —11 <m <-9 given as boundaries of m Accept with an “and” or an “or” or neither
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Question Answer Mark Mark scheme Additional guidance
100 (a) m’ Bl | cao
(b) 125n°p° B2 | cao Allow multiplication signs
(B1 | for 2 of 3 terms correct in a single product) 125n°p" or 125n"p’ where x #0 or
an’p® where a is a number
(c) 84°F B2 | cao Allow multiplication signs
(B1 | for 2 of 3 terms correct in a single product) 8¢°* or 8¢'r’ where x # 0 or
aq®” where a is a number
101 y=3x—06 M1 for a correct method to find the gradient of the line, or m =3 Just ringing —6 is insufficient
OR identifies —6 as the intercept in words or in a partial equation
OR y — b =m(x — a) where m # 3 and (a, b) is a correct coordinate
Ml fory=3x+c or(L=)3x—6 or y=“3"x-06 Award of this mark implies the first M1
OR y—y1=3(x—xt)ory—b="“3"(x— a) where (a, b) is a correct ¢ must be seen either as a letter or a
coordinate number
Al accept y=3x+—6 oe
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Question Answer Mark Mark scheme Additional guidance
102 (a) 0,-4,-6,-4,0 B2 fully correct figures
(B1 at least 2 correct figures)
(b) Graph M1 (dep B1) for at least 5 points correctly plotted ft from (a)
Al fully correct graph Must be a curve
(c) 2.6 and -1.6 Ml for y = -2 drawn or intersections with y = -2 or y =x* —x — 4 drawn or | If answers stated as coordinates, award
1 correct value M1 for both coordinates and MO for one
coordinate
Al ft a quadratic graph or for answers in the range 2.5 to 2.7 and
-1.5t0-1.7
103 (a) 2 B1 accept 0.08
215 , ,
(b) § M1 fg(x) ZW—S)Z o€ or g(l) =4 or (ALXT)ZOG
Al oe All powers and products must be
evaluated
104 11-19 P1 for drawing a tangent to the curve at time = 5
P1 for process to find the gradient, eg 70 ~ 5 Using their drawn tangent, eg change in
y + change in x
Al (dep on 1% P1) for answer in the range 11 - 19 m/s Must come from gradient of a tangent.
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| Question | Answer | Mark | Mark scheme | Additional guidance
105 (a) Correct graph B2 for a circle radius 3.5, centre (0, 0) Circle could be drawn freehand as long
as it approximates to a circle

(B1 | for a circle centre (0, 0) of a different radius, or for a circle drawn of

radius 3.5 centre not (0, 0) or incomplete correct circle)
(b) x=2.0,y=-29 Ml for 2x + y = 1 drawn, or for correctly eliminating one variable,
x=-12,y=33 egxX*+ 1 —4x+4x*=12.25 orx*+ (1 —2x)*=12.25

Al for the pair of x values, or the correct pair of y values, or one correct 2x +y =1 does not have to be shown
pair of x/y values Use professional judgment
ft from (a) (dep on B1)

Al for both correct pair of x/y values, unambiguously matched Accept values given as coordinates.
ft from (a) (dep on B1) Check graph for answers
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Question Working Answer Mark Notes
106 1 1 Ml for correct expansion of the bracket or dividing all terms by 3 as a first step
9 eg 3x —3 or (5x — 6)/3=3(x—1)/3
M1 for isolating terms in x on one side of an equation eg 5x — 6 —3x = —3
or both constants on one side of an equation, eg 5x =3x —3+6,
ft Sx—6=3x-1
Al 1
for 1— oe
2
107 (a) 6 B1 cao
(b) 5 Bl cao
(© Shown M1 for writing 100 or 1000° as a power of 10 (=10* or 10*”) or 10%* %
or 100 = 10% and 1000 = 10?
Cl for complete chain of reasoning leading to conclusion
108 (a) 0 to 20 seconds Bl for between 0 seconds and 20 seconds
with reason Cl for reason given eg gradient is greatest oe
(b) 18 B1 ft from (a)
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109 Region R Ml for two of the lines y =1, x + y =5, y = 2x correctly drawn
shaded
M1 for three lines correctly drawn
Al for fully correct region indicated with all lines correct
110 —— 4+ /(42 —4x1 x1 0.268,3.73 Ml for x —2 =+\3 oe or one solution or use of x> — 4x + 1 = 0 to substitute into formula
> % 1 (allow one error in substitution)
Al 0.267-0.27,3.7-3.74
111 7,-1 P1 for strategy to use g(3) =20, e.g. 3a + b =20
Pl forg(l)=a+b
Pl for a process to find inverse of f. e.g. £'(x) —x? orf'(33)=6
P1 for using £ '(33) = g(1) to find an equation e.g. % =a+b
Al fora=7,b=-1

52

T

—

EXPERT
TUITION




53

109

)

2

I~

x+ty=35

~

T | EXPERT

IC | TUITION



54

112 (a)

(b)

Shown

M1

Mi

Cl

Ml

Cl

for start to express the common ratio algebraically,

eg /Wx-Dor(Wx+1)/1 or Vx+1=kx1lorl=kxxx-1)
for setting up an appropriate equation in x, eg 1/(vx - 1)= (vx + 1)/1
for convincing argument to show x = 2

for expressing the relationship between the common ratio, one of the first three terms of
the sequence and the fifth term, eg 5™ term = 3™ term x (common ratio)?

for a complete explanation to include eg, (V2 +1) (V2 +1)2 =7+ 52
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Question Working Answer Mark Notes
113 1 Ml for writing at least 2 fractions with a common denominator
9— 3(3x—2) 4(2x+5) 2(1-x) .
3 T T 1o with at least one correct numerator
3x 2 2x 5 1 x 5. 5

or for w13 35373 (accept +§1nsteadof—5)

MI (dep) for a method to eliminate all fractions in an equation, ignore errors in any expanded
terms
eg.3(3x —2) —4(2x+5)=2(1—-x)
or 6x[3(3x —2) —4(2x +5)] =12 x [1 — x]
or3X3x—3X2—-4X2x—4X5=2X1-2Xx
OR for the correct expansion of brackets leading to 9x—6;§x—20 = sz

Ml (dep on M2) for correctly isolating terms in x and number terms of their linear equation
eg Ix—8x+2x=2+6+20

Al
for 9— oe

3
114 C,F,AH B3 for a fully correct table
[B2 for 2 or 3 correct]
[B1 for 1 correct]
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Question Working Answer Mark Notes
115 1.45 Pl for converting to a common base with at least one correct conversion,
eg. (16=)2%or (8 =) 2*
P1 (dep) for correct use of index laws to derive an equation, eg. 4 X é +x=3X % oe
Al for 1.45 oe (accept 2'*%)
OR
P1 3 1
A2 for a process to find the value of 2%, eg. 84 + 165 =2.73...
for 1.45 oe (accept 2'*)
116 a=4,b=-42 MI for at least two terms from 2(x — 3)(x + 3), (x +2)(x + 3), (x — 6)(x — 3)
Ml (dep) for the correct expansion of at least two expressions, irrespective of signs,
eg. 2x> —18, x2+2x+3x+6, x?>—6x—3x+ 18o0¢
ML | for2x?2 —18 — x2 —5x— 6 — x? +9x — 18
Al

fora =4, b =—42 (accept 4x —42)
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Question Working Answer Mark Notes
117 (a) —0.4to-0.2 and 3.2 M1 for(y=)x+4
to 3.4
Al for answers in the range —0.4 to —0.2 and 3.2 to 3.4
(b) 1.6 to 2.5 M1 for drawing a tangent to the curve at x =2
M1 for method to find gradient of their tangent
Al for answer in the range 1.6 to 2.5
118 2 +n+1 Ml for a correct start to a method to find nth term, eg. equal 2nd differences imply a term in 7>
or sight of an® + bn + ¢
Ml for a method leading to 2n and either 7 or 1
Al for 2n* +n+1 oe
119 y = _—3x + i Ml for method to find gradient of OP, eg g - % (= g or 0.88 ) oe
V7 N7
Ml (dep) for method to find gradient of tangent, m,
V7
Z - = 2 or—
eg. ; X m 1 (m 7 or 1.13..)
V7 _ -3 3 -3V7 8v7
Al for y — 5 = ﬁ(x - E) ory=——x+— oeory- 1.32..=-1.13..(x — 1.5)
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120 (a) 4n+2 M start to deduce nth term from information given eg 4n+k where k#2
Al cao
(b) No M1 starts method that could lead to a deduction eg uses inverse
(supported) operations
Cl1 for a convincing argument eg 34 is 107 so NO; (108g5)03 is not
an 1nteger
121 (a) (1,4) Bl
(b) -04,2.4 Bl
(©) 3.75 B1 accept 3.7 - 3.8
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122 (4n*+2n+2n+1) proof Ml for 3 out of 4 terms correct in the expansion of (2n + 1)? or
—(@2n+1)= (supported) @en+ 1){2n+1)-1}
4n*+4n+1-2n—-1
=4n*+2n 5 . .. .
P1 for 4n* + 2n or equivalent expression in factorised form
=2n2n+1)

C1 for convincing statement using 2n(2n + 1) or 2(2n? + n) or 4n* + 2n
to prove the result

123 2x+1 Ml for 3x+5)(2x £ 1) or 2x + 1)(2x— 1)
3x+5

Ml 1

m x(2x+1)(2x-1)

Al
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124 () Sketch P1  Parabola passes through all three of the points (0, 4), (2,0), (4, 4)
(b) Sketch P1  Parabola passes through all three of the points
(=4,-1),(=2,2),(0,-1)
125 x=0, y=5 M1  Initial process of substitution eg x* + (2x + 5)°  (=25)
x=4, y=—3
M1  for expanding and simplifying eg x* + 4x* +10x +10x +25 (=25)
M1  Use of factorisation or correct substitution into quadratic formula or
completing the square to solve an equation of the form ax* +bx+c=
0,a#0
Al  correct values of x or y
Cl  x=0,x=-4,y=5,y=-3 correctly matched x and y values
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x + 3)

(4x - 3)(3x* - x +
15x - 5)

_w-11 1Ml For isolating term in ¢, eg. 3t = w — 11 or dividing all terms by 3, eg. oy
126 t= 3 3 3 3
Al fort = W;ll oe
127 (3x - 1)(4x”+ 20x - Fully correct | M1 for method to find the product of any two linear expressions; eg. 3 correct terms or
3x-15) algebra to 4 terms ignoring signs
show given | M1 (dep) for method of 6 products, 4 of which are correct (ft their first product)
(x + 5)(12x7 - 4x - result Al for fully accurate working to give the required result
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128 n—n+1loe | Ml for correct deduction from differences, eg. 2nd difference of 2 implies 1n” or sight
of 172,37, ..
M1  for sight of 1%2% 3%, .. linked with 1, 2, 3, ...
Al forn””—n+ 1 oe
OR
Ml fora+b+c=1lorda+2b+c=3
or9a +3b+c=7o0e
Ml for a method to eliminate one unknown leaving simultaneous equations in the other
two
Al for n”—n+ 1 oe
3+ 10x | M1 start a chain of reasoning,
129 eg. 3(x+2)* — 2(x+2) — 8
M1 continue chain by expanding brackets correctly,
eg. 3x>+ 12x +12-2x—4 -8
Al for 3x*+ 10x (a=3, b= 10)
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o+ | Ml for method to find gradient of tangent,

130 3 .3 4
25 eg. —1+-=—-
— oe 4 3
M1 (dep) for method to find y-intercept
using y = "—% "x +¢
Al
y=- g x + % oe
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Question Working Answer Notes
131 (a) 13y—1 M1  for expansion of one bracket
Al for full simplification
(b) 353w’ Bl for2 of35, u’and w’ correct
Bl cao
132 (a) explanation C1 for “incorrect expansion of brackets” oe
(b) explanation C1 for “has not obtained both solutions” oe
133 119 M1  for 1.06 x 100 oe
M1 for 1.06° x 100 oe
Al accept 119.1016
134 (Va + 2Vb)(va - 2vb) a—4b M1 for expansion of brackets or Jab =2b
Va x+a - 2vaVb + M1 fora or (—4b)
2Vbva - 2vb x 2vb
Al cao
135 (a) sketch B1  for correct shape for 0 < x < 360
B1 for fully correct sketch with labels
(b)(1) sketch Bl cao
(i1) sketch Bl cao
T | EXPERT
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136 12 P1 for a process to find the fifth term, eg 3a + 5a (= 8a)

P1 for setting up the equation ega +2a + 3a + Sa + [8a] =228 allow use of what is clearly indicated as the
missing term

28 o5r—2%__ scores P1 Pl

19 ) 142434548

———— scores POP1
1+2+3+5+(8]

Al cao
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Question Answer Mark Mark scheme Additional guidance
137 49,2 P1 for setting up 6 +~ n =3 oe or 7™ = a oe or one correct answer
Al cao Accept the figures written as a complete statement
1
eg (49)(6 )2
138 9, 8) P1 for setting up an equation for one dimension (width) of the pattern a and b are the width and length
eg2b—a=8oeor2x+y =8oe x is the difference between the length and width, y
is the width of the rectangle
P1 for setting up an equation for the other dimension (height) of the pattern
eg2b+a=16 oeor 2x+3y =16 o0¢
P1 (dep P2) for a full process to solve for both variables Both values correct implies this mark
egdb=24 b=6and12—a =8 a=4
or8§=2y y=4and8=2x+y x=2
Pl (dep P3) for a full process to find one of the coordinates of C
eg3+6(=9ord+4(=8)or3+2+4(=9ord+4(=8)
Al cao Award 0 marks for a correct answer with no

supportive working.

66

T | EXPERT
IC | TUITION




Question Answer Mark Mark scheme Additional guidance
139 Shown MI for eliminating y or x, eg x? 4+ 3x —3 = 5x — 4
(supported)
M1 for rearranging, collecting terms and setting to 0 eg x? — 2x + 1 (= 0)
M1 | for factorising or solving eg (x — 1)? (= 0)
Cl for statement confirming only 1 point in common There must be a statement in words for the award of
eg only 1 root or only 1 value of x so only 1 set of coordinates this mark
140 (a) 19.1 M1 for a method to find an estimate for the area of at least 1 trapezium
under the curve
eg05x1x([4+6) or 0.5x1x(6+7.2) or 0.5x1x(7.2+7.8)
Ml for a complete method Allow a maximum of 2 errors in y values used
eg 0.5x1x(4+6) + 0.5x1x(6+72)+05x1x(7.2+7.8)
or0.5{(4+7.8)+2(6+7.2)}
Al cao Ignore any reference to units
(b) Statement Cl eg distance (travelled) If units are given they must be correct
141 1 M1 inverting the fraction and multiplying
VN 6x3 % 3(x—4)
x(x+4) € oxi—144)  2x*
M1 | for factorising 9x? — 144, eg (3x — 12)(3x + 12)
Al cao
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Question Answer Mark Mark scheme Additional guidance
142 (a) n® B1 cao
(b) cd® M1 for partial simplification, eg ¢ or d3 May be seen as simplification in original fraction
Al for cd3 Accept ctd3
(©) 14 M1 - 14 Must see carried out correctly, ie at least
xX>— for 5x > 14 or 5x = 14 or critical value, 5 oe 5x >7 % 2 not just intention seen.
Allow other signs for this mark.
Al 14 4
X>—orx>2— orx>2.8
5 5
143 (a) 2,4 Bl cao
(b) 0.55 t0 0.65, M1 for correct method, eg marking intercepts with x-axis or one correct answer | If answers are stated as coordinates, award M1 for
3.35t03.45 or both solutions given as a coordinate eg (0.6, 3.4) or (0.6, 0) (3.4, 0) both coordinates and MO for one coordinate.
Al for answers in the ranges 0.55 to 0.65 and 3.35 to 3.45 With no extras
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Question Answer Mark Mark scheme Additional guidance
144  (a) 3x2 M1 for method to identify a common denominator, eg (x — 4)(x + 2)
(x—4)(x+2)
M1 ) ) 2 +2)+ —4 2x(x+2) x(x—4)
for method to combine the fractions, eg X(x+2)+x(x—4) Accept (x—4)(x+2) * (x—4)(x+2)
(x—4)(x+2)
Al 3x? 3x?
for or —
(x—4)(x+2) x —2x-8
(b) | 8 —2x*-51x—45 | Ml for method to find the product of two linear expressions, Note that, for example, —3x — 9 in expansion of
eg 3 correct terms out of 4 terms or 4 terms ignoring signs )
(x — 3)(2x + 3) is to be regarded as 3 correct
terms.
M1 for a complete method to obtain all terms, half of which are correct First product must be quadratic with at least 3
(ft their first product) eg 8x° — 12x* — 15x + 10x* — 36x — 45 terms but need not be simplified or may be
simplified incorrectly
Al cao.
145  (a) region identified M1 for 2 of lines x =2,y =x + 3, 2x + 3y = 6 correctly drawn Accept use of full or broken lines for all marks
M1 for all 3 linesx =2, y =x + 3, 2x + 3y = 6 correctly drawn
Ml for region which satisfies at least 2 of the inequalities x <2,y <x + 3, Award for clear intention, shading not needed.
2x+3y>6
Al for correct region identified Award for clear intention, shading not needed.
(b) | no supported with | Bl for no and reason, eg (2, 4) does satisfyx + y <6

reason

or (2, 4) lies on the boundary of the region satisfying the equality sign.
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146  (a) 129 to 160 Ml for a method to find an estimate for the area under the curve Do not accept 30 x 9
eg0.5x30x%x9
Al for value in the range 129 to 160 Award full marks for any correct method leading
(If MO, SC Blfor 126 or 127.5) to a better estimate.
(b) | underestimate with | C1 (dep M1) for “underestimate” and appropriate reason linked to their
reason method, eg area between triangle and curve not included
(©) Explanation C1 for explanation,

Acceptable examples

method gives average acceleration (in first 60 seconds)

he has not used/drawn a tangent (at time 60 seconds)

he has not worked out the gradient (at time 60 seconds)
Not acceptable examples

he has not used strips

he has calculated it accurately rather than using an estimate
the estimate of 13 should be about 4.4

the answer should be approximately 0.073
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147 (a) x> —4x—45 Ml for 3 of 4 terms correct or 4 terms correct ignoring signs 3 terms correct can be implied, eg x> — 4x + ¢
Al cao
(b) 3x(3x +2) B2 for 3x(3x + 2)
(B1 for 3(3x2 + 2x) or x(9x + 6) or 3x(ax + b) where a and b are integers
or (3x + 2) as a factor )
148 (a) 8.5 Ml for multiplying both sides by 7 as a first step eg 9 +x=7(11—x) or x 7 written near the equation is not enough for
dividing each term on the left hand side by 7 eg g + ; =11-x this mark
Ml (dep M1) for method to isolate the x terms on one side
Al oe
(b) 4(y +3) B1 4y+3)or 4y+ 12
149 Proof Ml for correct expressions for two consecutive even numbers eg 2n and 2n)*+ (2n +2)?
2n+2 = 4n’+ 4n’ + 8n +4
=8n*+8n+4 =402n* +2n+1)
Ml (dep M1) for expanding both expressions with at least one expansion | Or
fully correct eg 4n* and 4n*> +4n + 4n +4 (2n)* + (2n—2)?
or for factorising both terms and intention to square correctly eg (2n)* | = 4n* + 4n* — 8n +4
and 2%(n+1)? =8n’ — 8n+4 =4(2n* 2n+1)
Al complete proof Or
(2n)* + (2n +2)?

= 4(n)’ +4(n + 1)
=4+ (n+1)?)
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150 2.7 and 0.7 Ml for x>=3 = 2x—1 oe or x>-3 —2x + 1 (=0)
or completing the square eg (y=)(x—1)>~1-2
MIl (dep M1) draws graph of y = 2x—1 or drawing the translated graph or Line segments required
describing the translation in words or —1.7 + 1 (=—0.7) For 1.7 allow from 1.6 to 1.8
or 1.7+1(=2.7) For —1.7 allow from —1.8 to —1.6
Mi shows the points of intersection clearly for the given quadratic graph Points indicated or attempt to read off x-axis at
and linear graph the appropriate points — maybe indicated by
or for one correct solution from appropriate supportive working dashes
Al for x in the range 2.6 to 2.8 and —0.6 to —0.8 No marks will be awarded for correct answers
only
SCB2 for plotting y = 2x + 1 and values for x in the range —1.1 to
—1.3 and 3.1 to 3.3
151 2 M1 for correct deduction from differences,
eg 2nd difference of 2 implies 112
or gives a quadratic expression which includes the term 17>
or states 1,4,9,16,25 and deduces 2,4,6,8,10
Al oe
152 7x Ml multiplication by reciprocal, eg 7(x-2) | x(x+6)(x-6) Independent mark, may be awarded at any point
(x=2)(x+6) x—6
M1 for factorising the numerator or denominator of the 1% fraction, eg
7(x =2) 7(x =2) 7x —14
(x=2)(x+6) x2+4x-12 (x—2)(x+6)
Ml for factorising the denominator of the second fraction,
x-6 1
cg x(x+6)(x-6) (_ x(x + 6))
Al completing the algebra to reach 7x
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153 -7,-1) Ml for a method which shows understanding of the type of transformation “Reflection” or “Translation” alone is
eg reflection in the y axis or translation (_03) or “(0 units right and) 3 insufficient.
units down” Note that the —7 or the —1 may appear in the
or for x coordinate as —7 or y coordinate as —1 working space, not necessarily in the final
answer.
Al for (=7, 1)
154 2n* -3 Ml begins to work with 2™ differences 6 10 14 18 22
4 4 4 4
Ml identifies 2n? as part of the expression A quadratic expression of the form 2n? + bn + ¢
eg gives the sequence 2, 8, 18, 32, ... or gives a quadratic expression can be awarded the first 2 marks
which includes the term 2x?
Al oe
155 B,A,D,C B2 for all correct
(B1 for two or three correct)
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156 (a) | 6x°+35x*+58x+ | M1 for a method to find the product of two linear expressions, 3 correct Note that, for example, 7x + 3 is regarded as
21 terms out of 4 terms three terms in the expansion of (2x + 1)(x + 3)
e.g. 2x°+x+ 6x+3 or 3x*+ 7x + 9x + 21 or 6x°+ 14x + 3x + 7
M1 for a complete method to obtain all terms, at least half of which are First product must be a 3 or 4 term quadratic but
correct need not be simplified or may be simplified
(ft their first product) e.g. 6x° + 32x* + 42x + 3x* + 16x + 21 incorrectly
Al cao Accept a=6,b=35,c=58,d=21
(b) 3 Ml . . 3 Condone use of an “=" sign; accept one square
—<x<l1= for first step of finding the square root of both sides eg 1 —x <+— 3
5 5 root (eg <) only shown.
OR for writing in the form ax®> + bx + ¢ (< 0) eg x> — 2x + g(< 0)
or 25x2 — 50x + 16 (< 0)
M1 . . 2 Critical values can be stated, or shown in an
for showing critical Values§ (=0.4) and lg (=1.6) oe expression (which may have incorrect inequality
symbols)
Al Could be written as two separate expressions eg

for 2<x< 1E oe

2
x> —andx < 1E oe
5 5
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157 2 4 Ml for substitution of a rearrangement
x:3§’y:_§ 7—4y 7-3x .
eg x= 3 or y= 2 into x>~ 4y 2=9
] 7-24\2  49-56y+16y> 7-3x\2  49—42x+9%2 Expansion may not be in simplest form but must
or expansion of ( 3 ) = 5 ( " ) = » be correct
x=5y=-2 Ml for correct expansion and substitution
49—56(3)1+16y . 4)7 2_ 9
2 449-42x+9x% _

or x 4(—16 ) =9

Al for forming quadratic ready for solving Note we do not need to see “= 07; just the LHS is
eg — 20> — 56y — 32 (= 0) or 5)° + 14y + 8 (= 0) oe sufficient.
or 5x° —42x + 85 (= 0) oe

M1 ft a 3 term quadratic , factorising Can be implied by both x values correct or both y
eg By+4)y+2)=0)or (5x—17)(x-5)(=0) values correct.
or correct use of formula eg (y =) _14i+5_4xm

——4211/427-4x5%85
or (x =)
2x5
. 7 9 21, 16

or completing the square, eg (y + E)Z b =0)or (x— ?)2 o (=0)

Al Answers must be correctly paired.

correctly pairs x and y values: x = 3%,); = —%oe , x=5,y=-2

Accept coordinate pairs
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158 (a) 2,-4,2,8 B2 all 4 values correct
(B1 for 2 or 3 correct values)
(b) Graph Ml (dep B1) for at least 5 points plotted correctly ft from part a
Al for a fully correct curve drawn Accept freehand curves drawn that are not line
segments; there must be some attempt to draw
the minimum point below y = —4
(©) —2.60r1.6 B1 for 1 correct value, ft a non linear graph Award for —2.6 or 1.6 or both values but do not

award the mark if a correct value is given with an
incorrect value.

Accept 1.56 or —2.56

Note for ft to be applied if the graph may be
joined by line segments
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159 (a) 23+ x*—7x | Ml for a method to find the product of two linear expressions eg 3 correct Note that (eg) — x — 6 in expansion of
-6 terms out of 4 terms or 4 terms ignoring signs )
(x — 2)(2x + 3) is to be regarded as 3 correct
terms.
Ml for a complete method to obtain all terms, half of which are correct First product must be quadratic but need not be
(ft their first product) eg 2x3 —x%2 —6x +2x%2—x—6 simplified or may be simplified incorrectly
Al cao
(b) -5 Ml for beginning to combine indices eg 4+n or y>*2
Al cao
(c) 1.27 and —0.472 | M1 for substitution into the formula Condone one sign error in the substitution
Accept —4? or (—4)?
Mi for simplifying to the form btV 4i1\é7_6
or 1.27to0 1.28
or —0.48 to —0.47
Al for 1.27 to 1.28 and —0.48 to —0.47
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160 (a) 1.56 Bl 1.56 to 1.563
(b) 3.63 Ml for a complete method to find fg(34) eg 4 sin 65(=3.625..)
or fg(x) eg 4 sin (2x—3)
Al for answer in the range 3.6 to 3.63 If an answer in the range is seen in working and
then incorrectly rounded award full marks.
(©) Statement C1 for statement eg positive and negative square root required.
Acceptable examples
The other answer is —9
The quadratic should have 2 solutions.
Not acceptable examples
He has not expanded the brackets.
He needed to (x+4) twice as there is a squared sign.
(x+4)?is 16 not 25. Didn’t expand the bracket.
161 Graph drawn C2 for fully correct sketch between 0° and 360°
(Cl1 for a graph with clear asymptotes at 90° and 270° only

or the correct graph translated along the x-axis must have a period of
180)
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Question Answer Mark Mark scheme Additional guidance

162 proof C1 for writing an expression for an odd number,
eg2n+ 1 or2n— 1 (assuming 7 is any integer)
or states 7 is even and eg (n + 1) or (n + 3) as odd numbers

Cl for a correct expression of the form (2n + 1) — (2n — 1)? expanded Expansion of (2n—1)>— (2n+ 1)* oe is
egdn’ +12n+9 —(4n*+4n+ Dordn* +4n+1—-(4n*—4n+1) acceptable

or 2n+1+2n-1)(2n+1-(2n-1))

or when n is even and eg (n* + 61+ 9) — (n* + 2n + 1) (=4n + 8)

C1 for a correct simplified expression as a multiple of 8

eg 8n + 8 or 8n

or when 7 is even and eg 4n + § and full explanation as to why 4(n+2)
is always a multiple of 8

I | EXPERT
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Question Answer Mark Mark scheme Additional guidance
163 23 15 | Ml for substitution of a rearrangement eg for 2(1 —2y)> —1? =17
X= - 7 V= 7 1—x 2
or 2x° —| —— | =17
2
_ 2
or expansion of (1 —2y)’=1 -4y + 42 or ((5*)? = 12++x
x=3,y=-1 Ml for expansion of bracket and substitution

eg 2(1 -4y +4°) 7 (=17)
or 8x* — (1 —2x +x?) (= 68)

Al for forming quadratic ready for solving eg 7)? — 8y — 15 (= 0)
or 7x*> +2x —69 (= 0)

Ml ft a 3 term quadratic, factorising Can be implied by both x values correct or both y
eg (Ty—15@+ 1) (=0)or (7x +23)(x—3) (=0) values correct.

8+64+420 —2++/4+1932
or correct use of formula eg or
14 14

or completing the square

Al 23 15 Answers must be correctly paired.
X= T 0c,y= bl oe and x=3,y=-1 (Maybe in the body of the working)

Accept for x between —3.29 and —3.28 and
for y between 2.14 and 2.15

Answers only award 0 marks
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164 9 +13 M1 | for method to expand one bracket, If an attempt is made to multiply by —2
egSxp+5x3(=5p+15) in the second brackets then it must be
or 2x1-2x2p(=2-4p)or—2x1-2x-"2p(=-2+4p) done consistently.
Al cao
165 3.8 M1 for a correct first step, Method must show LHS X2 and both
eg5-x=2Q2x—T)or5—x=4x— 14 or>_%=ox_7 terms on RHS %2 or 5 — x and both terms
2 2 on RHS x2
Ml (dep) for isolating terms in x eg —4x both sides with —5 both sides
cgdx+x=14+5or X s 7_§ or +x both sides with +14 both sides
2 2
Al _
o¢ Accept 2, 3i oe but not - oe
55 -
166 (a) L5 MI | for method to find the gradient of the line, eg % Must see use of scales.
Al for 1.5 oe
(b) Explanation Cl Explanation relating to rate of change of volume with time, Ignore any quantities given.
eg rate at which the container fills or change in number of litres per Award the mark for an explanation
second or number of litres added per second involving rate.
(© Explanation Cl1 Explanation relating to volume (amount) of liquid in the container at the

start
eg number of litres in the container when ¢ = 0,
amount of liquid in the container to start with
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Question Answer Mark Mark scheme Additional guidance
167 (a) 488 to 507 Ml for method to find area of one strip using trapezia, May use area of triangle + area of
egl x 5 x 22 (= 55) or L x 5 x (22 +28) (= 125) rectangle for the second, third and fourth
2 2 ) strips — lengths must be correct.
ors x5 x (28 +32) (= 150) or>x5x (32+35)(=167.5)
OR May use triangle for first strip,
for a method to find an estimate for the area using rectangles 1y 5x22
eg5x22o0r5x28 or5x32o0r5 %35 2
M1 for complete and correct method to find the area using four strips,
eg3 ¥ 5X 22+ %5x (224 28) +5 % 5x (28 +32)
+§x 5 x (32 +35)
or5x22 +5x28+5x32+5x35 May use triangle for first strip,
Sx5x22
Al for answer in the range 488 to 507
(SC B1 for using area under the curve)
(b) Underestimate Cl (dep M1) for underestimate since parts not included below the graph
(supported) OR ft their method
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168

(a)

(b)

42

P1

P1

Al

Al

Ml

Al

for process to find an equation in @ and b,
egax2’+bx2=-2(4a+2b=-2)
or ax4*+bx4=12(16a+4b=12)

for process to find a pair of simultaneous equations and eliminate one
unknown,

eg 16a + 8b=-8 and 16a + 4b = 12 and subtraction

or 16a+ 4b =12 and 8a + 4b = —4 and subtraction

for a=2and b=-5

cao

for correct method,
eg n* seen as a term

for n*> — n oe

Allow one arithmetic error in
elimination,

eg 16a +8b=-8and 16a +4b=12
leading to 4b = 20 but no subtraction sign
seen
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Question Answer Mark Mark scheme Additional guidance
169 (a) | Correct statement | C1 for substituting both 1 and 2 into x* +x or into x° +x —7 All arithmetic shown must be correct.
Ignore any additional trials shown.
Cl for values 2 and 10 plus explanation that these are above and below 7, or
for values —5 and 3 plus explanation that there is a change of sign, thus
implying a solution lies between 1 and 2
(b) Correct Cl1 for correct algebraic rearrangement
rearrangement
() 1.74 Ml for}substitution of 2 into the formula x; = 1.70997....
I . =1.73884....
Ml for a substitution of x t = 1.74241... *3
or a substitution of x, to give x; ( ) Accept an accuracy of 2 dp or more
Al for answer in the range 1.738 to 1.74 rounded or truncated for values of

x; and x,

Award the marks for 1.7 on the answer
line provided correct iterations are shown
in the working space.
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170

W[ W

P1

P1

P1

P1

Al

for process to derive an equation in x,
X 6x+5

€1 1axi3l

for complete process to remove fractions,
eg x(12x +31)=(6x + 5)(4x—1)

for process to reduce to a quadratic equation,
eg 12x*—17x-5=0

for process to solve the quadratic equation by factorisation or use of
quadratic formula,
eg (dx+1)(Bx-5)=0

5
for Jo0e

Must be correct use of brackets

Award for correct LHS only.

Award for correct LHS only.
Accept substitution into the formula;

— 174/ (—17)2— 4x12%-5

2x12

Accept answers in the range 1.66 to 1.67
as equivalent
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171 147 P1 starts process, eg uses x and x + 7
P1 starts to work with at least 6 correct sides, may be on the diagram or in an expression
P1 (dep on previous P1) gives a correct expression for the perimeter,
egx+x+7+x+T7+x+T7+x+x+T7+x+7+x+7
or adds at least 6 correct sides and equates to 70
Al for width = 3.5 oe and length = 10.5 oe
Bl ft (dep P2) for correct area for their x
172 (x+3)Y-16 M for (x + 3)*or (* + 6x—7=) x> +2ax + a*+ b
Al cao
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Question Working Answer Mark Notes
173 (a) Shown Ml for method to establish at least one root between x =0 and x =1,
eg f(0)=—5and f(1) =3
Cl for correct values and a deduction about the roots eg as there is a sign change there must
be at least one root between x = 0 and x = 1 (as f is continuous)
(b) Shown C1 for a correct first step in rearrangement, eg x(x’+7) —5=0orx’+ 7x =5
Cl for clear and correct steps showing complete rearrangement
(© x1=0.625 0.6704(483001) | M1 for substitution of 1 into the formula (to get 0.625)
x2=10.6765327696 Ml for substitution of “x; = 0.625” and “x, = 0.6765327696 to give x; and x;3
x3=0.6704483001 Al 0.6704(483001)
(d) Comment Ml substitutes answer to (c) into expression (to get —0.00549...)
Cl appropriate comment, eg accurate as answer is close to 0
174 (a) | valuesO,2,5,10,18 130 Ml for starting to find area under the curve, eg 0.5x5x2 (=5)
Ml for a complete method to find the area under the curve using 4 strips of equal width,
eg “5” + 0.5x5%(2+5) (= 17.5) + 0.5x5%(5+10) (= 37.5) + 0.5x5%(10+18) (= 70)
Al for 130 or answer in range 130.1 to 132 supported by accurate working
(b) overestimate with | C1 for “overestimate” and appropriate reason linked to method eg area between trapeziums
reason and curve also included
175 Proof Ml starts process to find point of intersection by substituting, eg (10 + 2y)* + 3* (= 20)
(supported) M1 for expanding, eg 4)” + 20y + 20y + 100 (3 out of 4 terms correct)
M1 (dep M2) for 3-term quadratic equation ready for solving, eg 5)* + 40y + 80 =0
M1 (dep on previous M1) for method to solve an equation of the form ay? + by + ¢ = 0, eg by
factorising or correct substitution into quadratic formula
Cl fully correct method leading to y =—4 or x =2 or (y + 4)* = 0 or (x — 2)*= 0 and statement,

eg only one point of intersection so the line is a tangent to the circle
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Question Working Answer Mark Notes
176 2 M1 for a method to eliminate one variable (condone one arithmetic error)
X=——
3
y= =2 Mi (dep) for substituting found value in one of the equations or appropriate method after
starting again (condone one arithmetic error)
Al
x=——ocandy= -2
3
177 y= -2,y2x M1 | y = -2 indicated; accept any inequality for “="
and y<0.5x + 1 M1 | y=x oe indicated; accept any inequality for “="
M1 | y=0.5x +1 oe indicated; accept any inequality for “="
Al |y> -2, y>2x andy<0.5x + 1
178 (a) x+4 Ml Factorising the denominator (2x + 3)(x £+ 4) or 2(x +1 %) (xt4)
2x+3
M1 | Factorising the numerator (x — 4)(x + 4)
Al oe
(b) 15¢ M1 A correct step towards solution e.g. expanding brackets to get 15¢ — 30v or multiply
V= both sides by v
w+30
Ml For a method to rearrange the formula to isolate terms in v eg vw + 30v = 15t
Al oe
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| Question Working | Answer | Mark | Notes

179 X< —2,x> l Ml for a first step to solve the quadratic e.g. factorisation: (2x + 4)(x — %) or

2 —31,/32-4x2x(-2)

(2x — 1)(x + 2) or using the formula

L 2x2
Al for -2 and >
Al
180 (a) (0,1) Bl 0,1)
(b) Circle radius 4 M1 For centre (3,0) implied by drawing or label
Centre (3,0) and or a circle of radius 4
—-1,0) and (7,0 or intersections on the x-axis at —lor 7 implied by drawing or labels
(=1,0) and (7,0)
labelled
Ml for 2 of

centre (3,0) implied by drawing or label
intersections on the x-axis at —1 and 7 implied by drawing or label
circle drawn with radius 4

Al for a fully correct answer
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181 (a) | 8, 13,21, 34 Bl cao
®) | a,b,a+b,a+2b,2a+3b Shown M1 Method to show by adding pairs of successive terms
a+2b,2a+3b shown
C1

() |3a+5b=29 a=3 P1  Process to set up two equations

a+ b=1 b=4 P1  Process to solve equations

3a+3b=21 Al

b=4,a=3
T | EXPERT
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182 (a) (y+6)(y +1) M1 for (y + 6)(y £1)
Al
(b) | 6x-x>17-4 2.6 M1 for method to isolate terms in x in an inequality or an
equation
Al oc eg 13
5
©) -2,-1,0,1,2,3 M1 foror 2.5<n<3or
—4,-2,0,2,4,6 or —4,-3,-2,-1,0,1,2,3,4,5,6
Al
183 @ xT-l-l Mi start to method eg. y =4x -1 orx = yl
Al oe
b +
®) % Pl for start to process eg. f(4k) =16k-1 or g2)= 124 !
Al
T | EXPERT
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184 LT ~5+,(=5)% —4x1x3 _ 4.30 or 0.697 M1 Substitute into quadratic formula - allow sign errors
5+13 2 MI  Evaluate as far as > 12\@
2
Al
185 (a) | F(x)= x’ +4x-1 Shown M1 Method to establish at least one root in [0,1]e.g x° +4x -1
F(0)=-1,F(1)=4 (=0) and F(0)(=—1), F(1) (= 4) oe

Al Since there is a sign change there must be at least one root in
0 <x <1 (as F is continuous)

®) | 4x=1-4° Shown Cl 1 for at least one correct step and no incorrect ones
3
or Z +x= 1
4 4
(c) 1 0 1 0.246(09375) Bl 1
‘xl - —_ = — 'xl = —
4 4 4 Or 4
1 ’ 63 ' l 3
ol w6 | Mol s

Al Al for 0.246(09375) or% oe
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186

y=2x+1

M1 for a method to find the gradient
M1 for a method to find the ¢ in y =mx + ¢
Al y=2x+1

187

(x —D(x
+4)

Ml (x + 1)(x £ 4)
Al (x —1)(x +4) oe

188

A and D

C1 in any order

189

Region R

M1 for one line correctly drawn

M1 for two lines correctly drawn

M1 for three lines correctly drawn

Al fully correct region indicated with all lines correct

190

(x + 14

e}

M1 for (x + 1)2orm=1
Al cao

191

3x 4+ 10
x+2

B1 for factorising to get (x + 3)(x + 2)
M1 for dealing with the division of (x + 3) by —

M1 for two correct fractions with a common denominator or a correct single fraction prior to
4(x+2)—-(x-2) 4(x4+2) (x-2)
+2 o ) ~x+2)

X+5x+6

subtracting eg

3x+10
Al
x+2

192

(6’ _1)

M1 for a method showing the translation or reflection in the
x-axis of a graph or a correct coordinate
Al cao

193

(a)

(b)

(©)

xq =3.29296875
X, =3.276659786
x3 =3.279420684

Rearrangement

Values

Statement

M1 for re arranging to x 3=
C1 aclear step to show re arrangement

M1 for substitution of 3.2 into the iterative formula
Al for x; =3.292(96875)
Al for x, =3.276(659786) and x5 = 3.279(420684)

C1 Statement eg estimates of a solution to the original equation
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194

Proof

B1 state the difference of two squares in algebraic notation eg p° — gq°
M1 for writing down expressions for two different terms from the sequence eg 6n + 1 and 6m + 1
M1 for expanding one squared bracket to obtain 4 terms with all 4 correct without considering
signs or for 3 terms out of 4 correct with correct signs
Al for 36(m? — n?) + 12(m — n) oe
M1 (dep M2) for factorising their expression by 12
C1 for fully correct working with statement justifying
(m —n) (3(m + n) +1) is even eg considering odd and even combinations
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Question Working Answer Notes
195 t=3( +2a) Ml adding 2a to both sides or multiplying each term
by 3
Al ¢t=3(+2a)ort=3y+6a
196 x=4.5 M1  for a correct process to eliminate one variable
y=-2.5 (condone one arithmetic error)
Al cao for either x or y
M1  (dep) for substituting found value into one of the
equations or appropriate method after starting
again (condone one arithmetic error)
Al cao
197 shown Cl oo @b+ —a a(b+ )’ —a(b+1) o
(b+1)° (b+1)°
C1 complete chain of reasoning
198 proof Cl  starts proof eg n(n+1) or (n D 1)On
Cl  n(n+1)+n+lor(nD1)On+n
C1  for convincing proof including (n+1)? or n?
199 2(x+4)°+3 |P1  processto find a, eg 2x° + 16x + 35 =2(x"+ ...)
ora=2
Pl for2((x+4)Y+..))orb=4
Al for2(x+4)Y+3ora=2,b=4,c=3
(-4, 3) B1 ft from answer of form a(x + b)* + ¢
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200 (a) x!2 1 B1 cao
(b) 2 1 Blcao
(©) 18 1 Blcao
(d) example 1 B1 for stating a value of n for which 6z + 1 is not prime
given eg 4,8,9, 14,19, ...,1000 etc
201 -2 3 M1 for expanding brackets eg 4x + 12 (=2x+8)
or dividingby 4 asa firststep eg x+3= %Tx + %

M1 ft their equation of the formax + b=2x+8or x+3=ax+5b
for isolating terms in x and numbers
e.g. 4x —2x =8 — 12 seen as part of their solution oe

Al cao
202 (a) 3n—1 2 | B2for3n—1 oe
(B1 for 3n + k, k an integer # — 1 or absent)
(b) Yes 2 M1 for3n—1=299 ft if Bl earned in (a)
Al foreg Yes and n =100 oe
(©) 3(n+1-1 1 Bloe eg 3n+2 or ft(a)providing at least Bl earned
203 (102, 104) 3 B1 for (P=) (106, 107)

M1 for a complete method
eg [104 — (“106” — 104), 105.5 —(“107” —105.5)]
or (4=) (102, y) or (4=) (x,104)

Al cao
T | EXPERT
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204 (a) 5-1,5 2 B2 for all 3 correct
(B1 for 1 or 2 correct)

(b) Correct 2 M1 ft for 5, 6 or 7 points plotted correctly, provided at least B1 awarded in (a)
graph Al for a fully correct graph (no line segments)
(©) -0.6,3.6 2 M1 for use of y=3
Al for —0.5 to —0.7, 3.5 to 3.7 (ft quadratic graph)
205 130 4 M1 for setting up two correct equations
eg 3p+4c=440
4p +3c =470

M1 for adding the two equations eg 7p + 7¢ =910
or for a correct method to eliminate one variable (allow one error)

M1 for a method to find p+c¢ eg 910 +7
or for a complete method to find bothpandc (p =80, ¢ = 50)

Al for 130 or £1.30(p)

NB: Allow any letters for variables.
Allow a non-algebraic approach eg 7 kg potatoes and 7 kg carrots costs a total of 910

206 0.5 4 M1 for identifying a common denominator in a correct expression or equation
4(x+1) 3(2x+5
12 12
M1 (dep on M1) for expanding both brackets in an equation
4x+4 N 6x +15
12 12

M1 (dep on M1) for isolating “like terms” on each side of an equation
eg dx+6x=24-15—-4

eg =2 eg dx+4+6x+15=12x2

Al for 0.5 oe
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207 () x° 1 BI cao
(b) 2y+DHy—3) 2 Ml for Qy+ 1) (y+3) or Qy£3)(y£1)
Al cao
208 16\/5 4 M1 for method to expand (\/g +2)? with at least 3 correct terms out of 4 terms

M1 for method to expand (\/g —2)* with at least 3 correct terms out of 4 terms
M1 (dep on M2) for a method to subtract the two expressions and use of \/g =22
Al cao

OR

M1 for factorising a* — b* = (a + b)(a — b)
M1 for substituting for a and b with simplification (at least 1 of the two terms correct)

M1 (dep on M2) for multiplying the 2 terms together and use of \/g =22

Al cao
T | EXPERT
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209 (a) Diagram 2 B2 for fully correct solution with all three aspects with no ambiguity

Aspect 1: circle at 3

Aspect 2: circle not shaded

Aspect 3: arrow pointing left indicating extension beyond —4 or line extending
beyond —4

(B1 for any two aspects)

(b) X>5 2 M1 for intention to add 7 to both sides (of inequality or equation) or to divide all 3
terms by 4 as a first step, or (X =) 5
Al forx =5 oe
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210 (a) 75 2 M1 for 3 x 5 x 5 oe
Al cao
108
2 _ _
(b) | 108 =3t? +6 2 | Ml for (t* =) Ty (=36)
£ =2-36 A1 for 6 or —6 or both
(c) v—u 2 M1 for subtracting U from both sides or dividing both sides by t as a first step
a=——0 Ve
t Al for a= oe
T | EXPERT
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211

(a)

(b)

=-0.5x +
6.5

y+2
2

=5

=3 or

Ml for3+(3-9)(=-3)oeor5+(5-2)(=8)oe or

Al cao

ML for a correct method to find the gradient (= —0.5), ft the possible use of
coordinates in part (a)

M1 for method to find ¢ eg substituting into y = “-0.5"X + ¢

Al fory=-0.5x+ 6.5 oe
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212 (a) 0.5,1,4,8 2 B2 for all 4 correct
X| 2 |-1]|0]1|2]|3 (B1 for 2 or 3 correct)
y|025/05|1|2]4]|8
(b) Correct 2 M1 for at least 5 points plotted correctly from their table, provided at least
graph B1 scored in part (a)

Al cao for a correct graph drawn from
(-2, 0.25)t0 (3, 8)

213 4x -2y =26 X=5 3 M1 for correct process to eliminate one variable (condone one arithmetic
X—-2y=11 y=-3 error)
3x=15 M1 (dep) for substituting found value in one of the equations or appropriate
method after starting again (condone one arithmetic error)
2x—-y=13 Al forx=5andy=-3
2x —4y =122
3y=-9
T | EXPERT
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214 (a) p’ 1 B1 cao
(b) g2 1 B1 cao
(c) k° 1 BI1 cao
(d) —5Sm + 10 2 M1 for3m + 12 or -8m —2 or 8m + 2
Al for =5m + 10 or 10 — 5m or —5(m — 2) or 5(2 — m) oe
(e) n(n—17) 1 B1 cao
215 T=5x+20y 3 B3 for 7= 5x + 20y oe

(B2 for 5x +20yor T=5x +yor T'=x+ 20y or T=20x + 5y)
(B1 for 7= a two term linear expression in x and y, or 5x + y or x

+20y)
216 -3,-2 2 M1 for x = =3 or y = —2; for finding the difference between the x or y
coordinates of  and P (eg +4 or £4.5); for XS 1 or for y+7_ 2.5

Al forx=-3,y=-2
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217 (a) x<7 2 M1 for isolating term in x eg 3x <16+ 5 or 3x <21 or for (x=)7
or x>7 etc
Al cao
. 11
(b) 7 3 M1 for multiplying by 4 or adding f or subtracting :
5
or subtracting 1 [all applied to both sides and as a first step]
M1 for isolating terms in w on one side and number terms on the
other side of the equation
Al for Zoe
5
218  (a)() —0.4t0o 0.5 3 B1 for value in range —0.4 to —0.5 and value in range 4.4 to 4.5
4.41t04.5 NB: condone values given as part of coordinates.
(i1) -1.0to-1.2 M1 for x* —4x —2 =4 or line y = 4 drawn on graph or points marked
50t05.2 with a y coord. of 4 or a value in range —1.0 to —1.2 or a value in range
5.0to 5.2
Al for value in range —1.0 to —1.2 and value in range 5.0 to 5.2; do not
accept coordinates.
(b) -1.6to—-1.8 3 M1 for x + y = 6 drawn on graph
4.61t04.8 A2 for value in range —1.6 to —1.8 and value in range 4.6 to 4.8
(A1 for one correct value or both values given as coordinates)
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| Queston |  Working [  Amswer | Mark [ Nots |

219 2,6 3 MI for (x> =) 4(x*— 6x +9) or 4x* —24x + 36 oc
2

or for % =x*_6x+9

M1 (dep) for 3x* —24x +36 =0 or 3(x* — 8x + 12) =0 or (x — 2)(x —6) =0
or Bx—6)(x—6)=0o0e

Al cao

OR

M1 for x = (£)2(x — 3) or % = (#)(x—3)

M1(dep) for correct solution of one equation
Al cao
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220 | (a) 6n+5 2 B2 for 6n + 5
(B1 for 6n + k where £ is an integer or absent)

(b) No with 2 M1 for “6m + 5” =121 or any other valid method, e.g. counting on 6s
explanation (to get to 119 or more)

Al for No with complete explanation, e.g. 6n=116 will not give a whole
number

221 | (a) X+ 2x 1 Bl cao

(b) 3y+4x+2 2 M1 for a method to expand a bracket, e.g. 3y + 6 or 4x — 4
Al cao

©) | 274+ 10t -3¢-15 28+ 7t -15 2 M1 for 4 terms correct ignoring signs or 3 out of no more than 4 terms
with signs correct unless ambiguous
Al cao

(d) 4a(2a +3) 2 M1 for 4a(natc) or 2a(4a+6) or a(8a+12) [n,c integers, c#0]
Al cao

(e) o+ DHiy-2) 2 M1 for (y = 1)(y + 2) unless ambiguous
Al cao

222 (@ 2,0,0,6 2 B2 for2,0,0,6
(B1 for at least two of 2, 0, 0, 6); could be taken from graph

(b) Correct curve 2 M1 (ft) for at least 5 points plotted correctly
Al for a fully correct curve

(c) —-0.6, 3.6 2 M1 (ft if M1 awarded in (b) and at least B1 in (a)) for indicating a point
or line drawn at y=4, or one solution given
A1 (ft) for both solutions
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223 1 4 M1 for a correct process to eliminate either variable (condone one
x=3 E arithmetic error) or to rearrange and substitute for elimination
— Al cao for either x or y
Y M1 (dep on M1) for correct substitution of found value into one of the
equation or appropriate method after starting again (condone one
arithmetic error)
Al cao
224 | @ M 3 M1 for method to use a common denominator, e.g. M
x(2—x) x(2—x)
M1 (dep on M1) for correct expansion of brackets and combination of
numerators e.g. Sx—8+4x (=9x—8)
Al for ox -8 or ox -8
x(2—-x) 2x—x’
(b) 2-2t 4 M1 for intention to multiply both sides by y + 2 as a first step
y= 143 egtxy+2=2-3y
M1 for intention to correctly isolate their y terms on one side and the
other terms on the other side, e.g. f+3y=2-2¢
M1 for intention to factorise, e.g. y(++3) (=282¢)
2-2t
Al for y= oe
t+3
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225 | (a) 36 1 B1 cao
(b) 2.5 oe 2 M1 for collecting the terms in x or the number terms in an equation,
eg. S x—x+4=14or
Sx=14-4+x
10
Al for 2.5 oe (accept : )
226 | (a) 2g -3h 2 M1 for 2g or —3h
Al for2g—3hor-3h+2g
(b) y(y-2) 1 Bl
(c) p5 2 3+4 p7 -
M1 for 2 (= —2) or ptx p*(=p'xp')
p p
or p’xp*? (=p’ < p’)
Al cao
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227 | (a) (3,6.9) 2 M1 for a method to find either the x coordinate or the y coordinate of
the midpoint or x =3 or y = 6.5 oe
Al cao

[SC: BI for (6.5, 3)]

*(b) No and correct 3 M1 for a method to work out a gradient between any relevant pair of
working points (ie 2 of points A, B, C or D), eg. % (= 15—0)

MI(dep) for a method to work out the gradient between another pair
of points which can be used for comparison; one gradient must be
through D.

Cl1 for “no” and a correct explanation based on two correct gradients

OR

M1 for a method to work out a gradient between any relevant pair of

points (ie 2 of points A, B, C or D), eg. 5 (= 15—0)

M1 (dep) for using their gradient to work out an equation of a
straight line in the form y = mx + ¢ and substituting in an appropriate
point

C1 for “no” and a correct explanation based on correct working

OR
M2 for (100, 55) or (102, 56)
C1 for “no” and a correct explanation based on correct coordinates.
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228 Region identified 4 M1 for the graph of x + y=7 or y =2x drawn

M1 for the graphs of x +y =7,y =2xand y =3 drawn

M1 for any correct shading (in or out), satisfying at least two correct
inequalities where the shading must extend from the appropriate
lines.

Al for correct region identified by either shading in, or shading out;
the letter R is not required. Accept without shading only with the
correct region indicated by R.

NB accept lines that are solid or dotted/dashed etc or lines defined by
unambiguous shading

229 4p-5 4 M1 for multiplying both sides by 4 — a as the first step
M1 (dep) for isolating their two terms in a

3+p M1 (dep) for factorising their two term expression in a
- 5-4
Alfora:4p Soraz P
3+p -p-3
230 (a) ©,5) 3 B1 cao
)
(i1) (3, 10) B1 cao
(iii) (1,5 Bl cao
Translation of 1
(b) ( 0 j B1 for a correct transformation, eg. translation of or
oe -
—4 translation of 4 units in the negative y-direction, oe.
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231 T=06x+8y 3 M1 for 6x or 8y oe or 7= (a linear expression in x and y)
M1 for 6x + 8y oe or T'= 6x (+ay) oe or T = 8y (+bx) oe
Al for T=6x + 8y oe

232 | (a) y>0.5 2 M1 for clear intention to subtract 5 from both sides of inequality or
equation or divide all terms of the inequality or equation by 6 or 6y >
3 or 0.5 oe seen

Al for y> 0.5 oe as final answer

(b) -3<x<4 2 B2 for—-3 <x<4o0e
(B1 for one correct inequality, eg —3 <x or x > —3 or

x<4ord4>xor-3<x<4)

NB Accept the use of any letter
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233 | (3) e(3e +5) 1 B1 for e(3e + 5)

(b) 4 3 M1 for intention to expand brackets, eg 7k — 21 or division of all
terms on RHS by 7 as first step, eg %k - %
M1 for correct method to isolate terms in £ in an equation

Al cao
(© 2x* —13x 24 2 M1 for 4 terms correct ignoring signs or 3 out of no more than 4
terms correct
Al cao
d 1 3 M1 for clear intention to multiply both sides by 4 or split into
y y
3 individual fractions on LHS

M1 for correct method to isolate term in f'in an equation, ft from
equations of form a + bf'= ¢, where a, b, c #0
Al cao

234 | (a) 8,(4),(2),1,0.8,0.5 2 B2 all 4 correct
Accept ? in place of 0.8 and % in place of 0.5

(B1 for 2 or 3 correct)

(b) correct graph 2 M1 (ft dep on B1) for 5 or 6 points plotted correctly from their table
(overlay)
A1 cao for correct curve drawn from (0.5,8) to (8, 0.5)
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235 | (a) 1 1 B1 cao
(b) 5y 2 M1 for correct square root or correct use of reciprocal
g 5y 64x°

Al for 5_)73 or éy)f3 oe
8x 8

() x+27 3 M1 for denominator (x — 3)(x + 3) or x* — 9

(x=3)(x+3) M1 for S +3) oe or 4(x=3) oe

(x=3)(x+3) (x=3)(x+3)

(NB The denominator must be (x — 3)(x + 3) or x* — 9 or another

suitable common denominator)
x+27 x+27

Al for or —
(x=3)(x+3) x =9
*236 2y=3x—4 No with reason 4 3
4 3 M1 for—oeory=%x(—§)oe
y=—x—-2;m=— 2
2 3—-1  -1-3 4
M1 for method to find gradient of 4B, eg or or —— oe
1-4 4-1 3
3--1_ 4 3
1-4 3 Al for identifying gradients as 5 0e and — g oe
3 x _i - C1 (dep on M1) for a conclusion with a correct reason, eg No as
3
product of % and —? is not —1, ft from their two gradients
237 | (M (3,-1) 3 B1 cao
(i) (1.5,-4) 1 3 :
B1 for (1.5, —4) accept 1.5 or 15 or 5 for x coordinate
(ii1) (3,4 B1 cao
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238 | (a) 2m* + 6m 1 B1 for 2m* + 6m

(b) 3xp(y—2) 2 B2 for 3xy(y — 2)
(B1 for 3x(y* — 2y) or 3y(xy — 2x) or xy(3y — 6) or 3xy(a two term
algebraic expression))

239 | *(@ ) M1 for substitution of 77 into the RHS of the formula

No, temp is 25°C 3 Al for 25 cao or for 225/9 and 180/9 cao

C1 (dep on M1) for conclusion (ft) following from working shown
OR

M1 for substitution of 20 into LHS of formula and correct process to
find

Al for 68 cao

C1 (dep on M1) for conclusion (ft) following from working shown

2C or expansion of the brackets (eg 5 X F'—5 X or an attempt to
(b) F_9C+32 3 M1 fi ion of the brackets (eg 5 x F — 5 x 32)
5 multiply both sides by 9, or divide both sides by 5 as the first step.

M1 (dep) for a correct second step
9C
Al for F'= ?‘F 32 o0e
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240

(a)

(b)

(©)

¥ -3x-4=0
x=4)(x+1)=0

2,-1,2,7

Correct graph

1,4

B2 for all correct
(B1 for 2 or 3 correct)

M1 (dep on at least B1) for at least 6 points from their table plotted
correctly
Al cao for fully correct graph

M1 for line y = x + 3 drawn correctly or for reduction to correct 3 term
quadratic (=0) and :

x£Dxx4)

or formula using a = 1, b=—3 and ¢ =— 4, allow one sign error in the
formula,

(e

Al cao

241

M1 for correct process to eliminate one variable (condone one
arithmetic error)

M1 (dep) for substituting found value in one of the equations or
appropriate method after starting again (condone one arithmetic error)
Al forx=7andy=-3

242

6-3 1
M1 for method to find gradient of L; e.g ﬁ (: —j
(13 1 .
Ml fory = 5 ”x+cor y=mx—35 (c, mdo not have to be numerical,

1
or correct numerical values) or for (L =) 5 x-=5

1
Aly= —x-50¢
YT
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243 | (a) 27x%y" 2 B2 cao
(B1 for any two terms correct in a product, e.g. 9x°y'?)
(b) x=3 3 M1 for (x — 3)(x + 3)
Tx—1 M1 for (2x —31)(x +3)
Al for al cao
2x —
244 (a) 180, 0 1 B1 for 180,0 Acceptm, 0
b 270, -1 1 3
®) B1 for 270, —1 accept 77[ ,—1
(©) a=2 3 B1 cao
b=3 B1 cao
c=1 BI cao
I | TUITION




245 | (a) 4y +5x+5 2 M1 5x or 5 seen
Al cao
(b) 3x(3x—2y) 2 B2 for 3x(3x — 2y)

(B1 for x(9x — 6y) or 3(3x’— 2xy) or 3x(ax — by) where a and b are
integers not equal to zero)

(©) 4x + 8 1 B1 cao
(d) ¥ —2x—15 2 M1 for 4 terms correct with or without signs or 3 out of no more

than 4 terms correct with correct signs
Al cao

246 y=3x+2 4 B1 for axes scaled and labelled
2[-1fo]1]2 drawn

(Table of values)

M1 for at least 2 correct attempts to find points by substituting
values of x

M1 ft for plotting at least 2 of their points (any points from their
table must be correctly plotted)

Al for correct line between x = -2 and x = 2

(No table of values)

M1 for at least 2 correct points with no more than 2 incorrect
points

M1 for at least 2 correct points (and no incorrect points) plotted
OR line segment of y = 3x + 2 drawn

Al for correct line between x = -2 and x = 2

(Use of y=mx + ¢)

M1 for line drawn with gradient of 3 OR line drawn with y
intercept at 2

M1 for line drawn with gradient of 3 AND with y intercept at 2
Al for correct line between x = -2 and x =2

SC B2 (indep of B1) for correct line segment between x = 0 and
x =2 (ignore any additional incorrect line segment(s))
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247 6x+ 8y=10 x=3,y=-1 M1 for a correct process to eliminate either variable (condone one
6x — 9y =27 arithmetic error)
y=-1 Al cao for either x or y
Ix—4=5 M1 (dep on M1) for correct substitution of found value into one of
3x=9 the equations or appropriate method after starting again (condone
x=3 one arithmetic error)
Al cao
OR OR
Ox+ 12y =15 M1 for full method to rearrange and substitute to eliminate either
8x— 12y =36 variable (condone one arithmetic error)
x=3 Al cao for either x or y
9+4y=35 M1 (dep on M1) for correct substitution of found value into one of
4y =4 the equations or appropriate method after starting again (condone
y=-1 one arithmetic error)
Al cao
Trial and improvement scores 0 marks unless both x and y are
correct
248 (3,6,7) to (-2,2,5) (-7,-2,3) M1 for midpoint plus change or complete method for 2 out of 3
(-5, -4, -2) coordinates, can be implied by 2 correct values
(2-5,2-4,5-2) Al cao
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249 | (a) 4 3 M1 for correct expansion to 32x — 8 or multiplying both sides by
3x or dividing both sides by 4

M1 for a compete and correct method to isolate the x terms and the
number terms (condone one arithmetic error in multiplying out the

bracket)
Al cao
(b) | 2(y—-6)—(y+3) y—15 3 M1 for common denominator of (y +3)(y —6)
(v +3)(r=6) (v+3)(7-6) Mifor 206 y+3

G+D-6) G+Hr-6)
26 -(r+3)
(y+3)(y-6)

y=15 _  y-1s
(y+3)(y—6)  y*-3y-18

Al for
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250 (a) 6 + 3t 1 B1 for 6 + 3t
(b) 6x* + 15x 2 B2 for 6x* + 15x
(B1 for 6x” or 15x)
(c) | m*+10m+3m+30 m* + 13m + 30 2 M1 for all 4 terms (and no additional terms) correct with or
without signs or 3 out of no more than four terms correct with
signs

Al form> + 13m + 30

251 x-2-1 01 234 y=%x+5 3 (Table of values/calculation of values)

y4 455556657 drawn M1 for at least 2 correct attempts to find points by
substituting values of x.

M1 ft for plotting at least 2 of their points (any points
plotted from their table must be plotted correctly)

A1 for correct line between x = -2 and x =4

(No table of values)

M1 for at least 2 correct points with no more than 2
incorrect points

M1 for at least 2 correct points (and no incorrect
points) plotted OR line segment of y =% x + 5
drawn

A1 for correct line between x = -2 andx =4

(Use of y=mx-+c)

M1 for line drawn with gradient 0.5 OR line drawn
with y intercept at 5

M1 for line drawn with gradient 0.5 AND line drawn
with y intercept at 5

A1l For correct line between x = -2 and x =4

SC B2 for a correct line fromx=0tox =4
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252 (a) Line joins an empty circle at —2 diagram 2 B2 cao
to a solid circle at 3 (B1 for line from — 2 to 3)
(b) 2x>7 x>3.5 2 M1 for correct method to isolate variable and number

terms (condone use of =, >, <, or <) or (x =) 3.5
Al for x > 3.5 oe as final answer

I | EXPERT
IC | TUITION

122



253 12x+21y=3 x=-5y=3 4 M1 for a correct process to eliminate either x or y or
12x + 40y =60 rearrangement of one equation leading to substitution (condone
19y =57 one arithmetic error)
y=3 Al for either x =—5ory =3
3x+10x3=15 M1 (dep) for correct substitution of their found value
3x=-15 Al cao

Alternative method

()
3(E2)+10p=15
3221y +40y = 60
19y =57

(1—7><3)
x =
4
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254 4(x+5) 4 2 M1 for (x + 5)(x+3)
(x+5)(x — 3) x—3 Al for —
255 (a) a=4,b=5 3 MI for sight of (x — 4)*

M1 for (x —4)* - 16 + 21
Al fora=4,b=5

OR
Ml for x> —2ax +d’ +b

Ml for 2a =-8 and &’ + b =21
Al fora=4,b=5

(b) 4,5) 1 BI ft
256 | (a) (90, 0) I | Bl for (90, 0) (condone (=, 0))
(b) Correct graph 1 B1 for graph through (0, 2) (90, 0) (180, -2) (270, 0)

(360, 2) professional judgement
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Question Working Answer Mark Notes
257 (a) 3,7,9 2 B2 for all three values correct in the table
2110 (B1 for 2 values correct)
M]3 16
(b) graph of 2 (From their table of values)
y=2x+5 M1 ft for plotting at least 2 of their points (any points from their

table must be correctly plotted)
Al for correct line from x =-2 to x =+2

(Use of y =mX + ¢)

M1 for line drawn with gradient of 2 or line drawn with a y intercept
of 5 and a positive gradient)

Al for correct line from x = -2 to x =+2

T
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Question Working Answer Mark Notes
258 (a) 6n-3 2 M1 for attempt to establish linear expression in n with coefficient of
6 e.g. 6n + k where £ is an integer (accept n = 6n —3 for one mark)
Al cao
(b) No + Reason 1 C1 ft from their answer to part (a) for decision and explanation eg
stating no and because all the terms in the sequence are odd and 150
is even” or
“no and ‘6n —3> =150, n=153/6 ... so n is not an integer” or
Continuing the sequence to show terms 147 and 153 and state “no as
150 is not in the sequence” oe
259 (a) 6x —3y 2 M1 for an attempt to combine terms in x or terms in y correctly
eg 5x + x(= 6x), 4y — Ty(= - 3y)
Al for 6x — 3y oe
(b) | 7Tx+14=7 or x+t2=1 x=-1 2 M1 for correctly expanding the bracket or an attempt to divide both
Tx=-17 sidesby 7e.g. 7x+t14dorx+2=7+7 oe
Al cao
260 | (a) a’ 1 Bl fora*"ora’
(b) 9e’f* 2 B2 cao
(B1 for two of 9, e® !, £* % as a product)
(© 3 1 B1 (accept + 3 but not just —3)
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261 12 3 M1 for multiplying throughout by 10 oe or writing LHS as a single
13 fraction e.g 2(4x— 1) + 5(x +4) =3x 10 or
2(4x-D+5(x+4) 2(4x-1) | 5(x+4)
10 10 10

M1 (dep) for a complete correct method to obtain linear equation
of the form ax = b (condone one arithmetic error in multiplying out
the bracket)

Al for 12 oe (decimal equivalent is 0.923...)
13
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| Question [~ Working | Amswer [Mark|  Notes |
262 | (a)() x=9)x-3) 3 M1 for (x + 9)(x £+ 3)
Al for (x — 9)(x — 3)

(i1) x=9,x=3 B1 cao
(b) (v +10)(y-10) 1 B1 for (y +10)(y —10)
*263 n+17— proof 4

M1 for any two consecutive integers expressed algebraically

_ 2 2 _
=n+2n+1—-—n" =2n+1 eg nandn +1

mn+1)+n=2n+1

MI(dep on M1) for the difference between the squares of ‘two

OR consecutive integers’ expressed algebraically eg (n + 1)*— n’

(n+17>-n
=m+1+n)n+1-n)
=Q2n+1)(1) =2n+1
(n+1)+n=2n+1

Al for correct expansion and simplification of difference of
squares, eg 2n + 1

C1 (dep on M2A1) for showing statement is correct,
egn+n+1=2n+1and (n+ 1)’ —n*=2n+ 1 from correct

OR supporting algebra

w-m+1Y? =n—*+2n+1) =

2n-1=-02n+1)

Difference is 2n + 1

mn+1)+n=2n+1

264 (a) sketch M1 for inverting the parabola, so maximum is at (-2, 0)
Al for parabola passing through all three of the points (-2, 0),
(0,-4), (-4,-4)
(b) y=1f(x-6) 1 Bl fory=f(x—6)ory =(x—4)* oe
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265 (a) 12x +20 1 Bl cao
(b) Sx+7 2 M1 for 2xx —2%4 or 3xx+ 3x5

Al cao

(c) x*+ 10x + 24 2 B2 cao

(B1 for 4 correct terms with or without signs, or 3 out of no more
than 4 terms, with correct signs. The terms may be in an expression
or in a table)

266 (a m’ 1 Bl for m* or m™>
(b) 5x%y* 2 M1 for x**%)* or x°*"!
Al cao
267 (4,3), (4,4), (4,5),(5.4) 3 M2 for identifying the correct region or at least 3 correct points
marked with no more than 3 incorrect points

(M1 for drawing x = 3 (solid or dashed line) or at least 1 correct
point with no more than 3 incorrect points)

Al cao
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= 4 M1 for a correct process to eliminate either x or y or leading to

268 12x+8y =16 x=-2
12x+15y =51 y=35 substitution
7y =35 (condone one arithmetic error)
Al foreitherx=—2ory=5
3x+2x5=6 M1 (dep) for correct substitution of their found value
. Al cao
Alternative method
:ﬂ SC If MO scored B1 fory=-2andx =15

3
4(4_32yj+5y=17

16-8y+15y =51
7y =35
4-2x%5
X =
3
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269 7.5 4 B1 for identifying A at 3 or D at 6 or A(3, 0) or D(0, 6) oe eg
may be seen as labels on the diagram

M1 fo O=:—§X3+c

M1 (de on previous M1) for 6 + ‘1.5’
Al ca

OR

B1 foridentifying A at 3 or D at 6 or A(3, 0) or D(0, 6) oe eg
may be seen as labels on the diagram

M1 fo 3/6 = OP/3 or 1.5 oe seen (from similar triangles)

Ml fo 6+°1.5

Al ca

OR

B1 foridentifying A at 3 or D at 6 or A(3, 0) or D(0, 6) oe eg
may be seen as labels on the diagram

Ml for 6+OP)* = (6>+3%) + (3*+OP%) oe (from Pythagoras)

M1l fo 6+°1.5
Al ca
270 3-4p 4 : . .
t= M1 for ntention to multiply both sides by 4-+¢
p+2 _
eg px4+t=3-2

M1 for intention to correctly move their ¢ terms to one side, and
correctly move their other terms to the other side

eg px4+t—-4p+2t=3-2t+2t-4p

M1 forin ntion to factorise eg t( pt 2)

3—-4p

p+2

Al fort=

o¢c
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271 (a) Circle, centre O, 2 B2 cao
radius 2 (B1 for a circle radius 2 any centre or for a circle or part of a
circle centre (0, 0) any radius)

(b) Cosine curve crossing 2 B2 cao (ignore if sketch outside region)
at (0, 1), (90, 0), (B1 for a curve with correct intercepts but incorrect amplitude OR
(270, 0) and (360, 1) for a curve starting at (0,1) with correct amplitude but incorrect
intercepts; curves must have a shape that approximates to a cosine
curve)
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Question

Working

Answer

Mark

Notes

272 | (a)
(b)

40

30

20

10

Miles | 0 10 | 20

30

40

50

Ed 0 15 | 30

45

60

75

Bill 10 [ 20 | 30

40

50

60

10

Ed is cheaper
up to 20
miles, Bill is
cheaper for
more than 20
miles

B1 cao

M1 for correct line for Ed intersecting at (20,30) =1 sq tolerance or

10 +x=1.5x0e

C2 (dep on M1) for a correct full statement ft from graph

eg. Ed cheaper up to 20 miles and Bill cheaper for more than 20 miles
(C1 (dep on M1) for a correct conclusion ft from graph

eg. cheaper at 10 miles with Ed ; eg. cheaper at 50 miles with Bill

eg. same cost at 20 miles; eg for £5 go further with Bill OR

A general statement covering short and long distances eg. Ed is
cheaper for shorter distances and Bill is cheaper for long distances)

OR

M1 for correct method to work out Ed's delivery cost for at least 2
values of n miles where 0 <n <50 OR

for correct method to work out Ed and Bill's delivery cost for » miles
where 0 <n <50

C2 (dep on M1) for 20 miles linked with £30 for Ed and Bill with
correct full statement

eg. Ed cheaper up to 20 miles and Bill cheaper for more than 20 miles
(C1 (dep on M1) for a correct conclusion

eg. cheaper at 10 miles with Ed; eg. cheaper at 50 miles with Bill

eg. same cost at 20 miles; eg for £5 go further with Bill OR

A general statement covering short and long distances eg. Ed is
cheaper for shorter distances and Bill is cheaper for long distances)

SC : B1 for correct full statement seen with no working
eg. Ed cheaper up to 20 miles and Bill cheaper for more than 20 miles

QWC: Decision and justification should be clear with working clearly
presented and attributable

273

30x40
c=
150

30x40

M1 for or 1200 seen

Al cao
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274 (a) 6y—15 1 B1 cao
(b) 4x(2x +y) 2 B2 cao
(B1 for x(8x + 4y) or 2x(4x +2y) or 4(2x* + xy) or
4x(ax + by) where a, b are positive integers or
ax(2x +y) where a is a positive integer or
4x(2x - y))
(©) 10 = gh 10¢ 2 M1 for clear intention to multiply both sides of the
T equation by 10 (eg. x10 seen on both sides of
10¢ g equation) or
=— clear intention to divide both sides of the equation by
g g (eg. +g seen on both sides of equation)
10t =gh L_2 or
or 10t=gh or —=—
0710
fully correct reverse flow diagram
eg. <« x10 « g <«
10¢
Al for —
or —— oe
275 a -10 1 1
( " B1 for m'° or —v
m
(b) x+5)(x-2) 2 M1 for (x = 5)(x £ 2) or
xX(x—2)+5x—-2)orx(x+5)-2(x+5)
Al
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276 15x +6y=33 x=3 4 M1 for coefficients of x or y the same followed by correct
8x— 6y =136 y==2 operation (condone one arithmetic error)
A1 cao for first solution
23x=69 M1 (dep on M1) for correct substitution of found value into one of
the equations or appropriate method after starting again (condone
5x3+2y=11 one arithmetic error)

A1 cao for second solution

OR OR
11-2y M1 for full method to rearrange and substitute to eliminate x or y,
= 5 (condone one arithmetical error)
Al cao for first solution
11-2y 2= M1 (dep on M1) for correct substitution of found value into one of
4 x 3y=18 ) ! ) :
the equations or appropriate method after starting again (condone

Qv _ one arithmetic error)
44-8y—15y=90 Al cao for second solution
-46 =23y

y==2 Trial and improvement 0 marks unless both x and y correct values
found
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277 | () (x+4)(x-1) x+4 3 M1 for (x +4)(x— 1)
— _ _ M1 for 2x-3)(x—-1)
2x-3)(x-1) 2x-3 Al cao
(b) 4(x-2) 3(x+2) Tx—2 3 M1 for denominator (x + 2)(x —2) oe or x* —4
+ —_—
(FFDE-2) (-2 (+2)(x-2) Mifor G- 3G+
(x+2)(x-2) (x+2)(x-2)

(NB. The denominator must be (x + 2)(x - 2) or x> — 4
or another suitable common denominator)

Tx-=2 Tx-2

Al for or —
(x+2)(x-2) x -4

SC: If no marks awarded then award B1 for
4(x-2) 3(x+2

(zc ) . ()26 ) o

x =2 x =2

278 | (a) Parabola through 2 B2 for a parabola with min (4, —1), through (2, 3),
(4,-1),(2,3),(6,3) (3,0 (6, 3),(3,0), (5, 0)
(5,0) (B1 for a parabola with min (4, —1) or

a parabola through (2, 3) and (6, 3) or

a parabola through (3, 0) and (5, 0) or

a translation of the given parabola along the x-axis by
any value other than +3 with the points (-1, 3) (0, 0)
(1,-1) (2, 0) (3, 3) all translated by the same amount)

(b) Parabola through 2 B2 parabola with min (1, —2), through (0, 0) and (2, 0)
(1,-2), (0, 0), (2, 0) (B1 parabola with min (1, -2) or
parabola through (0, 0), (2, 0) (-1, 6) and (3, 6))
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(i)

6-12x3x-3=0
3= [5x=0
I5x=3

| B2 cao
(If no marks then B1 30x, B1 10y)

M1 for correct multiplication of brackets to get 6 — 12x—3x -3
A13-15x=0

B1 ft for “ 1 ”
5

Total for Question: 5 marks

280

(@)

S5p=20

M1 add 16 to both sides
A1 cao

-9=3¢q

M1 correct method to isolate +3¢
A1 cao

6x-3-10-6x=

M1 at least one expansion correct
A1 -13 or a statement that the answer is indep of x depending on
correct working

Total for Question: 6 marks

281

(i1)

2n* =400, n* = 200, n not a
whole number

32

No +
explanation

B1 cao

M1 sets 2»” = 400

C1 and concludes correctly

OR

M1 14th term is (392), 15th term is (450)
C1 and concludes correctly

139
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282 (a) (i) a’ 3 B1 cao
(ii) 6x*y’ B2 6x%’
(B1 for 2 out of 3 terms correct in a product)
(b) X+ 3x+Tx+21 x4 10x +21 2 M1 3 or 4 terms out of 4 correct in a 4 term expansion
A1 cao
(c) 3p(g - 4p) 2 B2 cao

1
(B1 p(3q — 12p), IZP(Z q — p). plag + bp) where a and b are numbers)

(d)(i) (3(x +2)— 1)(x +2-3) By -3) = B2 cao

(B1 (3y —m)(y — n) where mn =43 or m + n==10
(i) OR (Bx+5)(x-1
5 M1 use of the factorised form with y replaced twice by 3x+2
3x" +12x+12 -10x-20 + 3 A cao
OR

B1 3x2 +2x-5
B1 cao

[ Total for Question: 11 marks

=3x2+2x-5

283 Bx+5)(x-7) x—7 3 Bl (3x+5)(x—-7)
(3x-5)(3x+5) 3x-5 B1 (3x—35)(3x+5)
x—-17

3x-5

B1

Total for Question: 3 marks
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284 (a) Smooth 2 B1 correct plot of their values
curve B1 smooth curve through their points

-
Il
=™

(b) 3 M1 attempts to draw circle at origin
M1 uses radius 3 cm (using graph scale correctly)

Al cao

OR
B1 for substituting a value of xinto y=x(x—3) and x 24 v = 7

B1 for substituting y intox=3 into x(x—3) and x 2 4+ Vv = r?

B1 cao

Total for Question: 5 marks

285 (2n + 1)2_(2n _ 1)2 Fully_ 6 B2 the nth term for consecutive odd numbers is 2n — 1 oe
= algebraic (B12n+k, k#—lorn=2n—1o0r2x-1
An +4n+1— (4n> — 4n +1)| 2rgument, B1 use of 2n+ 1 and 2n— 1 oe

set out in a M On+D2=2n—1)2
logical and ( 2” ) —(2n 5 )
coherent M1 dn” +4n+1- (4” —4n+ 1)

manner

= 8n

C1 conclusion based on correct algebra QWC: Conclusion should be
stated, with correct supporting algebra.

OR OR

2n+1)*-2n-1)"= B1 use of 2n+ 1 and 2n —1 oe
(@n+1)-(@2n-1))2n+1+2n-1)) M1 2n+1)2-(2n -1)2
M1(2n+1) - 2n-1))2n+1+2n-1))
=2x4n=8n
C1 conclusion based on correct algebra QWC: Conclusion should be
stated, with correct supporting algebra.

Total for Question: 6 marks
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286 (a) 6ab —Tg 2 M1 for 6ab or — 7g
Al cao
(b) 3(2m-3) 1 B1 cao
(© £ 1 B1 cao
(d) 2xp(x +2y) 2 B2 cao

(B1 for xy(2x + 4y) or 2x(xy + 2y%) or 2y(x* + 2xy) or 2x)(...)
where (...) has two terms one of which is correct)

(e) W — 5w — 5w+ 25 w? —10w + 25 2 M1 for all 4 terms (and no additional terms) correct with or without signs
or 3 out of no more than 4 terms correct with signs
Al cao
287 72 4 M1 for “x” + 24 or “x” — 24 or for “g” and 5%“g”

M1 for forming an appropriate equation eg x + 24 = 5(x — 24) or for
(5g—g)+2=240rg=12

M1 for correct operations to isolate x terms and non-x terms in an equation of the
formax + b=cx+d orax + b=c(x +d)orx=36or for 6 x “12” oe

Al cao
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288 (3 3 1 Bl oe
x+1
(b) =2. 3 M1 for attempting to multiply both sides by 5 as a first step and cancelling the LHS
(can be implied by equations of the form 15 —x=15x+ ? or 15 —x = ?x + 55)
M1 for method to isolate terms in x and number terms from ax + b =cx + d
Al for -2.5 oe
OR
M1 for splitting the LHS correctly into two parts % - % =3x+11
M1 for method to isolate terms in x and number terms from ax + b =cx + d
Al for-2.5 oe
(c) _2E 3 M1 for a method to remove square root or clear fraction as a first step
m v M1 for a method to remove square root and clear fraction
Al form = 2—?
v
289 34432 _4x2%x_7 1.27,-2.77 3 M1 for substitution of @ = 2, b =3, ¢ =7 (condone one sign error)
—3+4/65
2x2 MI for ———
4
Al for solutions in range 1.26 to 1.27 and —2.76 to —2.77
290 y=Lx+5 4 Bl form=-+4 1
4 M1 (indep) for gradient of perpendicular = T
M1 (dep on previous M1) for substituting x =—8, y =3 into y = “‘1‘— x+c
Al fory= i—x+50e
SC If MO is scored then B2 for y = —‘11— x+1

143
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291 x-101234 y =8 — 2X drawn 3 B3 for a correct line between X =—1 and x =4
yl0 8 6 4 20
OR
B2 for a correct straight line segment through at least 3 of
(=1, 10), (0, 8), (1, 6), (2, 4), (3, 2), (4, 0)
or for all of these points plotted but not joined
or for a line drawn with a negative gradient through (0, 8) and
clear intention to use of a gradient of —2, eg line through
(0,8) and (0.5, 6)
OR
B1 for at least 2 correct points stated or plotted
or for a line drawn with a negative gradient through (0, 8)
or a line with gradient —2
292 (a n* 2 10 7
@) M1 for n—606 or n—30€ or Nxn3 oe
n n

Al cao

(b) 3% + 4x 2 | B2 for 3x* + 4x or X(3x + 4)
(B1 for x> — 2X or 2X* + 6X or 3x + NX or px* + 4X)

(c) 5(y —3) 1 Bl cao

(d) 9ab(2 + 3b) 2 B2 for 9ab(2 + 3b) ,
(B1 for 9a (2b + 3b”) or 9b(2a + 3ab) or ab(18 + 27b) or
3ab(6 + 9b) or 3a(6b + 9b?) or 3b(6a + 9ab) or 9ab(a two term
algebraic expression))
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293 8 5 MI for 5x +4 or 10 — X

17 M1 (dep) for “5x + 4” = % “(10 = X)”

M1 for expanding the bracket or multiplying both sides by 3 in an

equation of the form (ax + b) = % (cx +d)

Al for correct equation with terms in X and number terms isolated, eg 15X
2x 20

+2x=20—-120r SX+—="——4
3 3

8
Al for ﬁ oe accept 0.47(0588...)

204 (a) Yy + 7y + 10 ) M1 for all 4 terms (and no additional terms) correct ignoring signs or 3
terms correct
Al fory*+ 7y + 10

(b) (e-3)e+4) 2 | Ml for (e +3)(e+4)
Al for (e —3)(e +4)

© 0.77,-0.43 3 — 12y (- 1} - 4x3x1

2x3

M1 for

(condone one sign error)

1+4/13

M1 for

Al for one answer in the range 0.767 to 0.77
and one answer in the range —0.43 to —0.4343

295 (a) 2=k" Va 2 M1 for reading off and substituting a pair of values from the graph
(excluding 0, 1) into the equation, eg x=—1,y =2
Al for 2 0e

) correct graph 2 B2 cao
(B1 for correct general shape, eg y = — sin X°)
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%206 (N*+4n+4)—(n*+ Proof 4 M1 for correct method to expand (n + 2)? or (n + 1)?
2n+1) M1 for correct simplification of numerator
on+3 M1 for factorisation of 2n* + 3n or for clearing the fractions on
n? +3n goltlé sides correctly
o3 or complete and correct proof
nzn +3) OR

Ml for {(N+2)— (N+1)} {(nN+2)+ (n+1)}
M1 for 1 x (2n+3)

M1 for factorisation of 2n? + 3n or for clearing the fractions on
both sides correctly
C1 for complete and correct proof

OR

Ml for n{(n+2)*— (n+1)*} =(2n+3n) x 1

M1 for n(n+2)2=n(n+1)? or for correct expansion of
(N+2)*— (n+1)?

M1 for correct expansion of

n{(n+2)*— (n+1)*

C1 for complete and correct proof (must include statement
recognising the equality of LHS and RHS)
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297 | (a) 30abc 1 Bl
(b) 3(p +2) 1 Bl
(©) x*—3x 1 B1
2 a 20.3 2
%| @ M1 for 502 oe
1.57
A1 for answer in range 20.2 to 20.3
(b) 68.04 2 M1 for (m =) 1.8 x 21 oe
Al for 68.04
2.61 3
© M2 for a complete method to find 145% of 1.8, eg. 145 % 1.80 oe
100
(M1 for a method to find 45% of 1.8, eg. 1250 x1.80 (= 0.81)
or for a multiplication factor of 1.45)
Al cao
299 | (a) -1,1,-1 2 B2 for all correct
(B1 for 1 or 2 correct)
(b) Correct graph 2 ML ft for 4 or 5 points from their table plotted correctly, provided at least B1 awarded

in part (a)
Al for a fully correct graph (no line segments)
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300 | (a) 10a°b* 2 B2 cao
(B1 for any two of 10, a’, b* in a product)

(®) y= 5192 - X 3 M1 for a correct first step to either remove the square root,
+ .
eg. p’ = X : Y or clear the fraction, eg. \/Ep =\ x+y

M1 (dep) for a method to remove the square root and a method to clear the fraction ,
eg. 5pP=x+y
Al fory=5p* — x

301 6+ [ 62 —4x3x -2 0.29 and 3 M1 for substitution of @ =3, b = 6, ¢ = -2 into the formula or for completing the
— 73 -2.29 square (condone one sign error)
X
—6+4/
M1 for u or —1 + g or in simplified form
G+172-1-2=0 6
3 Al for answers in the range 0.29 to 0.292 and —2.292 to — 2.29
302 | (a) -1 2 M1 for Bx £ 4)(x £3) or (3x+4)(—x=*3)
-1 1
3x+4 Al for , accept ————
3x+4 -3x-4
(b) 2x 3 M1 for common denominator (x — 1)(x + 1) or x* — 1
+1 -1 +1)—x(x-1
] M for x(x+1) x(x-=1) ) x(x+1)—x(x-1)

G-Dx+D) =D+l T =D +1)

(NB: The denominator must be (x — 1)(x + 1) or x* — 1 or another suitable common
denominator)

2x 2x

Al for or —
(x-Dx+1) x -1
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303 32 4 M1 for 2y or y — 3
64 M1 for adding their three expressions and setting equal to 125
29 M1 for correct method to solve ay + b = 125

A1l Ali 32, Bhavara 64 and Ceris 29

304 | (a +7 2 M1 for intent to divide both sides by 3 as a first step or answer of 7 or
-7
Al £7
(b) 0.125 or =~ I | Blcao
8
(©) 27x° 2 MI for either 27 or x° in a two term product
Al cao
(d) _w+16
p= 4 2 M1 for + 4 throughout or adding 16 to both sides as a first step
Al p= w+16 oe
4
305 | (a Sand 6 2 M1 for evidence that (x =) 4, 5, 6 or evidence that (y =) 5,6,7, 8
Al cao
(b) Region identified 4 M1 for two of the lines y =—1,y=3x — 1 and y =4 —x drawn

M1 for three of the lines y=—1,y=3x—1and y=4 — x drawn

M1 any correct shading(in or out) satisfying at least two of the
inequalities where the shading must extend from the appropriate line
Al Fully correct region shown by either shading in, shading out or
the use of R

Accept lines that are solid or dashed

306 y=3x-5 3 M1 for recognition that the gradient of L, is 3
M1 for substitution of x=3 and y=4 into y= “m”x+c
Al y=3x-5o0e
(SCB2for B3x—5"'orL,=3x-5)
307 2x*+ Tx +4 3 M1 for finding a correct coefficient
=0 M1 for a method to find @ and ¢ or b and ¢

Al 2x*+Tx+4=0o0ra=2,b=7,c=4
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'308]@ | | Graphdrawn | 2 [|B2corectgraphdrawn |
(B1 for a graph translated up/down)

(b) Graph drawn 2 B2 for correct graph drawn
(B1 for a graph reflected in the x axis or stretched by sf 2 parallel to
the y axis)
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Question Working Answer Mark Notes
*309 1155+ 15=177 Redlands 21 5 M1 for 2x or x—7
X+2x+x-7=77 St Samuels 42 M1 for 1155+ 15 (=77)
4x-T7=T77 Francis Long 14 M1 (dep M2) for equation summing their three expressions to “77”
4x = 84; x = 21 Al for 21, 42 and 14
Cl1 for fully correct answer with correct labels
OR
OR
M1 for an expression for the cost of the pupils from Redlands
15x + (15 x 2x) + 15(x—7) M1 for expression for the cost of the pupils from either St Samuels or
=1155 Francis Long
60x —105=1155 M1 (dep M2) for equation summing their three expressions to 1155
60x = 1260 Al for 21,42, and 14
x=21 Cl1 for fully correct answer with correct labels
310 | (@) Tx+ 35 1 B1 cao
(b) 122 =9y 1 B1 cao
(c) |P+2t+4t+8 ?+6t+8 2 M1 for all 4 terms (and no additional terms) correct with or without
signs or 3 out of no more than 4 terms correct with signs
Al for?+ 6t + 8
311 p=8,q=10 3 M1 for finding the difference between the x or y coordinates
eg 4—-2(=2)or17-5(=12)
M1 for a complete method to find the value of p or the value of ¢
Al cao
312 Gradient of N =3 1 3 M1 for complete method to find gradient of line N or for drawing a
Gradient of perpendicular y= 3 x+1 perpendicular line
to line N = —% M1 for method to find the gradient of a perpendicular line
3 1
Al y= =3 x+1loe
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313 Shown 3
M1 for correct expansion of (n + 3)%or (n—3)*

eg (n+3)Y° =n"+6n+9 or
(n=37=n*-6n+9

M1 for correct expansion of complete expression,

eg (N +6n+9) — (n° —6n+9)

Al for 121 and conclusion

OR

Ml for [n+3+n-3]n+3—-(n-3))

M1 for 2nx 6
A1 for conclusion

314 4+ \/42 _4x3x—12 1.44 and —2.77 3 M1 fqr substitution of a = 3, b =4, ¢ = -12 into the formula (condone
%3 one sign error) or for completing the square
X

—4+4/160
6

A1 for answers in the ranges 1.43 to1.45 and —2.76 to —2.78

M1 for or in simplified form

315 | (a) Circle drawn 2 B2 fully correct circle drawn

(B1 for circle drawn with centre (0,0) or circle drawn with radius 4)
OR

M1 at least 5 correct points calculated and plotted

Al fully correct circle drawn

(b) x=14, y =38 M1 for y = 2x + 1 drawn or for elimination of one variable
x=-22,y=-34 3 A1 for one correct pair of values given or forx=1.4,-2.2 (£0.2) or
ft from graph provided 2 marks in (a)

Al for second correct pair of values given (+0.2) or ft from graph
provided 2 marks in (a)
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316 | (a) 1 2 Ml for3 x-5+7x2
Al cao
(b) 3(x +2) 1 B1 cao
(© Ty—16 2 M1 for intention to expand a bracket eg 5y — 10 or 2y — 6
Al cao
(d) md 1 B1 cao
(e) P’ 1 B1 cao
317 | (a) 4n -2 2 B2 for 4n —2 oe
(B1 for 4n + k, k #—2 or k is absent, or n = 4n — 2)
*(b) Yes + reason 1 C1 ft from (a) for decision and explanation, e.g. equating 86 with nth
term and “Yes, its the 22nd term” or continuing the sequence up to
86 and “Yes, 86 is in the sequence” oe
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318 Straight line from 4 (Table of values)
210-1101]11]2]3 (-2,-7)t0 (3, 3) Cl1 for axes scaled and labelled
T15131-11113 M1 for at least 2 correct attempts to find points by substituting values
of x

M1 ft for plotting at least 2 of their points (any points plotted from
their table must be plotted correctly)
A1 for correct line between x =—2 and x = 3

(No table of values)

C1 for axes scaled and labelled

M1 for at least 2 correct points with no more than 2 incorrect points
M1 for at least 2 correct points (and no incorrect points) plotted OR
line segment of y = 2x — 3 drawn

A1 for correct line between x =—2 and x =3

(Use of y = mx+c)

C1 for axes scaled and labelled

M1 for line drawn with gradient of 2 OR line drawn with a y
intercept of —3

M1 for line drawn with gradient of 2 AND with a y intercept of -3
A1 for correct line between x =—2 and x =3

SC : B2 for the correct line fromx=0to x =3

319 3x+y=30 8.50 4 M1 for forming two algebraic equations

x+3y=22 4.50 M1 for a correct process to eliminate one variable (condone one
arithmetic error)

M1 (dep) for substituting found value in one of the equations or
appropriate method after starting again (condone one arithmetic
error)

A1 for 8.5(0) and 4.5(0)
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mbR — tvR = mvb — tvb
mbR — mvb = tvR — tvb
m(bR — vb) = tvR — tvb
OR

320 1.85 and — 0.180 I - _
M1 for Sk 25 3 4x3x -1 (condone one sign error)
X
M1 for Sig/ﬁ (=1.8 t01.85 or —0.18 to —0.181)
A1 for answers in the ranges 1.8 t01.85,
and —0.18 to —0.181
321 | (@) | 2x=3)(x-1) 2x-3 M1 for 2x — 3)(x—1)
(x+6)(x—1) x+6 M1 for (x+6)(x—1)
Al cao
(b) | mb—tv m—t _W(R-b)
w R m= b(R —v) M1 for putting LHS over a common denominator with at least one

correct numerator (ignore signs) or for showing an intention to
multiply each term on both sides by R or v or b

M1 for rearranging correctly to isolate terms in m

M1 for factorising with common factor m from 2 terms

m_t_m_t Alformzwoe
v b R R b(R—-v)
m m _t 1

v R b R

mR—mv _tR—tb

VR bR

m(R—v) tR—tb

VR bR
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4, 5% 2
322 ( 2) M1 for 246 or3+8

or 4, 5% without brackets

Al for (4, 5%) oe
NB: (4,5) gets 0 without working

323 2.064(285714...) 2 M1 for substitution of 0.7 into expression or 2.89 or 2.06 seen
289
Al for 2.064(285714...) or ——
140
324 | (a) P° 1 B1 cao
(b) r 1 Bl cao
(©) 6 1 B1 cao
(d) 4 1 B1 cao
325 | (a) Sn—1 2 B2 for 5n—1 oe
(Bl for 5n+c(c#—1orabsent)orn =5n—1)
(b) 2(3n — n?) 1 B1 for 2(3n — n?) oe
326 | (a) —4,-3,-2,-1,0 2 B2 for all 5 correct values; ignore repeats, any order
(B1 for 4 correct (and no incorrect) values or all 5 correct values and
(b) x>4% 2 M1 for an attempt to expand brackets (eg 6xx — 6x2) or 6x — 12 or
for an intention to divide both sides by 6 as the first step or for 4%z oe
seen

Al for x> 4% oe
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327 | (@ |[»¥—-2y-50+10 y=Ty+10 2 M1 for all 4 terms correct (condone incorrect signs) or 3 out of 4
terms correct with correct signs
Al cao
*b) | 2 +2n+2n+1) Proof 3 M1 for 3 out of 4 terms correct in the expansion of (2n + 1)?
—@2n+1) orn+1){(2n+1)—1}
=4 +dn+1-2n-1 Al for 4n2 + 2n or equivalent expression in factorised form
=4n® +2n C1 for convincing statement using 2xn(2n + 1) or 2(2»n* + n) or 4n* +
=2n@2n+1) 2n to prove the result
328 y(Sy+24)=0 x=6,y=0 5 M1 for substitution for elimination eg (2y + 6)* + y* = 36
—24+N(24%) x=-3.6,y=-438 M1 (dep on M1) for expansion eg 4y + 12y + 12y + 36 (3 out of 4
10 terms correct)

Al for 4y* + 24y + 36 + y* =36 o

M1 for a correct attempt to solve a 2 or 3 term quadratic equation eg by
factorising or correct substitution into a quadratic formula

Al forx=6,y=0and x=-3.6 oe,y=—4.8 oe

SC: B1 (if MO scored) for all 4 values mis-associated or one correct
pair of values.
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329 (a) Tn- 4 2 B2 for 7n - 4

(B1 for 7n + d where d is an integer)

(b) explanation 2 Ml for '7n - 4' =150
or any other valid method, eg. counting on 7s (to get 150)
Al for a complete explanation eg. the 22nd term is 150 or » = 22 from solution
of equation or a clear demonstration based on 22 or complete sequence

330 (a) x'? 1 B1 cao
(b) m" 1 Bl cao
3 6
() 3a4‘f6 2 B2 for 361_4f6 or a_j:
4 1 .
(B1 for any two from 3, ™ or —- , /* in a product)
a
331 (a) 6.25 3 M1 for clear intention to expand bracket or divide both sides of the equation by 5 as

first step
M1 for correct method to isolate terms in f
Al for 6.25 oe

(b) -0.75 4 M1 for correct method to clear fractions eg. multiply all terms by 6
M1 for expansion of brackets oe
M1 (dep on M1) for isolating the terms in 4 and the constant terms
Al for —0.75 oe

332 (a) -15,0, 3,0 ,-3, 0, 2 B2 for all correct
15 (B1 for any 2 or 3 correct)

(b) Correct graph 2 M1 for at least 5 points plotted correctly (ft from table if at least B1 awarded in (a))

Al for a fully correct curve

158
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333 (a) (2x+3)2x —3) 1 B1 cao
(b) g-5 3 M1 for correct processes to isolate terms in m from other terms
m= M1 for taking m out as a common factor
a+3 5 5
Al form = g- or m= _£
a+3 -a-3
*334 Yes with 3 M1 For Line A: writes equation as y = 1.5x + 4 or gives the gradient as 1.5 or
explanation constant term of 4

OR for Line B: shows a method which could lead to finding the gradient or gives
the gradient as 2 or constant term of 4 or calculates a sequence of points including
(0,4) or writes equation of line as y =2x + 4

M1 Shows correct aspects relating to an aspect of Line A and an aspect of Line B
that enables some comparison to be made eg gradients, equations or points.

C1 for gradients 1.5 and 2 and Yes with explanation that the gradients are different
or states the lines intersect at (0,4) or explanation that interprets common constant
term (4) from equations

OR

M1 for a diagram that shows both lines drawn and intersecting at (0,4)

M1 for a diagram that shows both lines and their intersection point identified as
0,4)

C1 for Yes and states the intersection point as (0,4)
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335 (@ |3x—-6=x+t7 6.5 3 M1 for 3xx — 3x2 (=3x — 6) or 3£+§seen

2x =13 M1 for correct method to isolate the terms in x

or the number terms on opposite sides of an
equation
Al for 6.5 oe

(b) 2—y=1x5 -3 2 M1 for intention to multiply both sides by 5 (to give 2
Al cao

336 (a) (3,3.5) 0e 2 M1 for a correct method to find the value of either the
x coordinate or the y coordinate of the midpoint or x =
Jory=35

Al cao

(b) -1.8 oe 2 M1 for correct method to find the gradient OR (+)1.8
Al for -1.8 oe

337 (a) 2-1 01

2 3 4 2 B2 for §,-1,0, 8
8§30-10338

(B1 for at least two of 8, -1, 0, 8)

(b) Correct curve 2 M1 (ft) for at least 5 points plotted correctly
Al for a fully correct curve

() |x¥—-2x—3=00R 3and -1 2 M1 for the straight line y = 3 drawn to intersect the
“graph” from (a)

x—-3)x+1)=0 Al for both solutions

OR

M1 for identifying y = 3 from the table

Al for both solutions

OR

M1 for (x £ 3)(x £ 1)

Al for both solutions
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338 3p’=y+4 44 M1 for clear intention to add 4 to both sides or divide
, y+4 p= yr 4% all terms by 3(with at least 3 terms)
p = 3 3 M1 for clear intention to find the square root

from p* = (expression in y)
Al forp = /37%4 oe (accept * a correct root)

339 (a) 3(2 + 3x) B1 for 3(2 + 3x)

(b) y+t4)(y-4) Bl for (y + 4)(y — 4)
(o) 2p—-35p+2) M1 for 2p £ 5)(p £2)

Al for 2p —5)(p +2)

340 x=287,y= MI for x*+ (2 —x)*=9

—0.87 M1 for 4 — 4x +x°
and Al for 2x*— 4x — 5 =0 oe 3 term simplified quadratic
x=-087,y= M1 for a correct method to solve their quadratic
2.87 Eg x=4=(16—4x2x=5)
4
Al for x =2.87,y = —0.87 or better
Al for x =—0.87, y = 2.87 or better
Award marks for equivalent algebraic expressions.
Apply the same scheme as above for y first.
I_ | TUITION




341 (a) 30 1 B1 for 30 minutes
(b) 20 1 B1 cao
(© graph completed 2 B1 for horizontal line from (5, 20) to (5.30, 20)

B1 for a single straight line with the correct gradient from
(5.30, 20)’ to the time axis

342 (a) |3x+12+10x—2 13x+10 2 M1 for correct method to expand one bracket
eg 3xx+3x4o0r3x+12o0r2x5x—2x1or 10x —2
Al for 13x+ 10

(b) | 2x2-8x+x—4 2x*—Tx—4 2 M1 for all 4 terms (and no additional terms) correct ignoring signs
or

3 out of no more than four terms correct

Al for2x*—7x—4

(© 3y(2y — 3x) 2 B2 for 3y(2y — 3x)

(B1 for 3(2y? — 3xy) or y(6y — 9x) or 3y(2y + 3x) or
3y(2y — ax) where a is any positive integer except 3 or
3y(by — 3x) where b is any positive integer except 2)
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343 (a -2,-1,0,1, 2 B2 for all 4 correct values; ignore repeats, any order
(B1 for 3 correct (and no incorrect values) eg. =2, —1, 0 or
one additional value eg. —3,-2,-1, 0, 1)

(b) p>6 2 M1 for clear intention to add 7 to both sides or 3p > 11 + 7 or
clear intention to divide all 3 terms by 3 as a first step
or

3p>180r3p=180r3p<Ii8or=
Al for p > 6 as final answer

NB: (p =) 6 on the answer line scores M1 A0

344 (a) | 100=4x2x¢ 12.5 2 M1 for correct substitution into formula
Al for 12.5 oe
(b) m? = k+1 k=4m?>—1 3 M1 for correct method to clear fraction or remove square root sign
4
M1 (dep) for a fully correct method to both clear fraction and
am? =k+1 remove square root sign
k=4m?>—-1
or Al fork=4m*>—1lork=02m+ 1)2m—1)
2m=(k+1)
4m? =k+1
k=4m?>—1
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345 (a) -1,0,1,2,3 2 B2 for all 5 correct values; ignore repeats, any order
(B1 for 4 correct (and no incorrect values) eg. 0, 1, 2, 3 or one
additional value, eg -1, 0, 1, 2, 3, 4)

(b) —4<x<3 2 B2 for—4<x<3or>-4and <3
(Bl for—4<x or x>—4 orx<3 or3>x

or >—4 or <3 or —4<x<3)
NB : Accept the use of any letter
() 3y—2>5 7 2 M1 for clear intention to add 2 to both sides (of inequality or
3y>17 y> E equation) or clear intention to divide all three terms by 3
or3y>T7or3y<Tor3y=7

1 L]
Al y>% ory> 25 or y> 2.3

NB. final answer must be an inequality

7
(SC B for E oe seen if MO scored)

346 | (a) x(x+7) 1 Bl cao
(b) (y-8)(»y-2) 2 Ml (y£8)(y+£2) or y(y—2)— 8(y— 2)or
yy—8) - 20— 8
Al cao
©O | 227 +5t+2 — Qe+t +2) | Qe+D(r+2) 3 M1 (2t+2)(t+ 1) oeor 2(t+2)+ 1(t+2) or

12t +1)+2Q2t+ 1)
Al (2t+1)(t+2)

(i1) This is always a product of Correct explanation B1 ft from (i) for a convincing explanation
two whole numbers each of referring to factors found in (i)
which is greater than 1
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347 (a) T Tos5 11 2 3 7 5 3 Correct table 2 B2 all 3 correct
y |12 (6 |3 |2 15 12 | ) (B1 1 or2 correct)
(b) Correct graph 2 M1 at least 6 points plotted correctly from their
table
Al cao for correct curve drawn from
(0.5,12)to (6, 1)
348 3(x+1) N 2(x+3)  3x+3+2x+6 5x+9 3 M1 Use of common denominator of 6 (or any

6 6 6 6 other multiple of 6) and at least one
numerator correct

3(x+1) or 2(x+3)

E
£ 7% 6
Ml 3(x+l)+2(x+3) oe
6 6
Al cao
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347.

12

10
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3 @ x=_9i 9" —4x2x T = 9137 Ho7e 18 ’ M1 9EN9 —4x2x T allow substitution of
2x2 4 2x2
+7 for ¢
—9++/
Ml 9_4 137

Al answers in ranges
0.67-0.68 and —5.17to —5.18

OR

9
Ml (x+ =)
(x 4) oe

f137 9
M1 for method leading to +,[— ——
16 4

Al answers in ranges
0.67 - 0.68 and —5.17to — 5.18

1 1 1
(b) Put y=;and use part (a) 1.48,-0.193 o) Ml y:; or xz;
Or Al (ft) answers in range
7y =9y-2=0 1.47 - 1.48 and — 0.19 to — 0.194
OR
__- 9+ \/ (-9)’ —4x7x(=2) M1 fully correct method which leads to
2 x 7y =9y —2=0o0r —7y* + 9y + 2 =0 with correct
7 lve (cond
a2 method to solve (condone sign errors in
+
& substitution)
14 Al  (ft) answers in range

1.47-1.48 and — 0.19 to — 0.194
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350 Straight line from (-1, -5) 3 (Table of values)
x |-1[O0 ]| 1|23 to (3,7) M1 for at least 2 correct attempts to find points by
y | 5| =2[1]4]7 substituting values of x.

M1 ft for plotting at least 2 of their points (any points
plotted from their table must be correctly plotted)
OR Al for correct line between —1 and 3

Using y=mx + ¢

gradient = 3 (No table of values) ‘ '
y intercept = -2 M2 for at least 2 correct points (and no incorrect
points) plotted

OR line segment of y = 3x—2 drawn (ignore any
additional incorrect segments)

(ML for at least 3 correct points plotted with no more
than 2 incorrect points)

Al for correct line between —1 and 3

(Use of y = mx+c)

M2 for line segment of y = 3x — 2 drawn (ignore any
additional incorrect segments)

(M1 for line drawn with gradient of 3 OR line drawn
with a y intercept of —2 and a positive gradient)

Al for correct line between —1 and 3

351 (a) -1,0,1,2,3 2 B2 for all 5 correct values; ignore repeats, any order.
(-1 for each omission or additional value)
(b) Tx—3x<4+9 x<3.25 2 M1 for a clear intention to use a correct operation to
4x <13 collect x terms or non-x terms in an (in)equality

Al for x <3.25 oe

(SC: B1 for 3.25 oe seen if MO scored)
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352 (a)

(b)

(c)
(d)

P —4p+9p-36

Sw—8=3(4w+2)
Sw—8=12w+6
-8-6=12w— 5w
-14="7w

p*+5p—36 2

-2 3

x+7NDex-7) 1
3

3xty? 2

M1 for all 4 terms correct (condone incorrect signs) or
3 out of 4 terms correct with correct signs
Al cao

M1 for attempting to multiply both sides by 3 as a first
step (this can be implied by equations of the form
Sw—8=12w+ 6 or 5Sw—8= 12w + 6 i.e. the LHS
must be correct

M1 for isolating terms in w and the number terms
correctly fromaw +b=cw+d

Al cao

OR
M for 2% -8 i
3 3

M1 for isolating terms in w and the number terms
correctly
Al cao

B1 cao

3 '
B2 for 3x*y2 or 3x*y7or 3x*y'2
(B1 for any two terms correct in a product eg. 3x*" )

169
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353 25%10° —4x10° 49x107 3 B3 for 4.88 x 107 to 4.9 x 10~
\/ : 5 R (B2 for digits 238(23529) or 24 or 488(09353) or 49)
8.5x10" x4x10 (B for digits 81 or 34)
B / 8.1x10°
- 18 OR
3410 B3 for 4.88 x 10° t0 4.9 x 10

=\/2.3823529... x107° (B2 for digits 238(23529) or 24 or 488(09353) or 49)
(B1 for digits 25 or 117(647))

OR

J 11

4x10° 8.5x10°
=2.5%x107 = 1.17647 x 10"
=/2.3823529...x10”°
354 2d-2t=4t+7 2d -7 3 7

2] —7 =4+t S B1for2a’—2tor2t+E oe

2d -7 =6t M1 for rearranging 4 terms correctly to isolate terms

2d -7 int eg. 2d—7=4t+ 2 or2d—7=6t

6 or —6¢ =7 — 2d seen
Al for 2d =7 oe
355 4n* + 12n+ 3% — (4n° — 12n + 3% Proof 3 M1 for 3 out of 4 terms correct in expansion of either

=4n*+ 12n+9 —4n*+ 12n—9 (2n+3)* or 2n —3)*

=24n or (2n+3)—(2n—=3)((2n+3)+(2n-73))

=8 X 3n Al for 24n from correct expansion of both brackets
Al (dep on A1) for 24n is a multiple of 8 or
24n=8 x3n or24n+8=3n
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356 a=3,b=-4,c=-2 1.72,-0.387 3 ——4+\/(—4)2—4><3x—2
M1 for — (condone incorrect
> 2x3
= __4i\/(_4) —4x3x-2 signs for —4 and -2)
2x3 4+40  2+410
_4x4l6+24 _ 41420 M for === or ==
6 6 A1 for one answer in the range 1.72 to 1.721
=1.72075922 and one answer in the range — 0.387 to — 0.38743
or
=—0.3874258867 OR
2
OR M1 for (x—%j oe
X2 _ix_gz() M1 for method leading to ziJE oe
3 3 3 9
V2 (2 o A1 for one answer in the range 1.72 to 1.721

(x _EJ - (Ej ~3 =0 and one answer in the range — 0.387 to — 0.38743

2 |2) 2
x—==.=] +=

3 3 3
X = zi &

3 9
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