QL.

Q2.

1

Q3.

Q4.

1

EITHER: State or imply non-modular inequality (x - 4¥ > (x + 1)%,

OR:

OR:

EITHER

OR

OR

or comresponding equation

Expand and solve a linear inequality, or equivalent
Obtain critical value 1%

State correct answer x < 1% (allow =)

State a correct linear equation for the critical value e.g. 4 - x= x + 1
Solve the linear equation for x

Obtain critical value 1'%, or equivalent

State correct answer x < 1%

State the critical value 1%, or equivalent, from a graphical method or by

inspection or by solving a linear inequality
State correct answer x < 1%

State or imply non-modular inequality x* > (3x — 2)?, or corresponding
equation

Expand and make reasonable solution attempt at 2- or 3-term quadratic,
or equivalent

Obtain critical values %z and 1

State correct answer %2 < x <1

State one correct linear equation for a critical value
State two equations separately

Obtain critical values %z and 1

State correct answer 2 < x <1

State one critical value from a graphical method or inspection or by
solving a linear inequality

State the other critical value correctly

State correct answer /2 < x <1

FTITER  Stale or gty non-modolar ineguality (25-717 = 37 or coresponsdimg equatson

OR!

Obeaan crisical values 2 and 5

Stale oot answer < 7, >3

Stae one crlicl valie ¢ & x = 5, by solvingg o Taer exjustion (or mvegquality ) or fem )
gripducal methiod or by imspection

Stane the ather eritesul value corrocaly

Stle comrecl (nswer r< 2y =5

M1

M1

A1l
Al

M1
A1

Al
B1

B2
B1

M)
Al

il
Hl
Bl



1 EITHER State or imply non-modular inequality (x — 3> (x+2)% or

corresponding equation M1
Expand and solve a linear inequality, or equivalent Ml
Obtain critical value .3
2 Al
State correct answer x < ' (allow x = l)
2 2 Al
OR State a correct linear equation for the critical value,e.g. 3 —x=x+2,
or corresponding correct inequality, e.g. —(x —3) > (x + 2) M1
Solve the linear equation, or inequality M1
Obtain critical value L
2 Al
State correct answer x < .
2 Al
OR Make recognisable sketches of both y = |x— 3| and y = |x+ 2| ona
single diagram Bl
Obtain a critical value from the intersection of the graphs M1
Obtain critical value 4
2 Al
State final answer x < 3
2 Al
Q5.
1 EITHER State or imply non-modular inequality (3x — 1)* < 2%, or corresponding
equation or pair of linear equations M1
Obtain critical values — %and 1 Al
State correct answer —% <x<1 Al
OR State one critical value, e.g. x = 1, by solving a linear equation (or
inequality) or from a graphical method or by inspection Bl
State the other critical value correctly Bl
State correct answer —lj <x<1 Bl

Q6.

2 EITHER:State or imply non-modular inequality (3x + 2)* < x°, or corresponding quadratic equation,

OR:

or pair of linear equations 3x + 2=+ x Ml
Make reasonable solution attempt at a 3-term quadratic, or solve two linear equations M1
Obtain critical values x =—1 and x = —% Al
State answer -] <x<-1 Al
Obtain the critical value x = —1 from a graphical method or by inspection, or by solving

a linear equation or inequality Bl
Obtain the critical value x = —'7 similarly B2
State answer —1 <x < —'; Bl

(4]

3]

[4]



Q7.

1  EITHER: State or imply non-modular inequality (2x — 3)* > 5%, or corresponding equation

OR:

Q8.

3 EITHER State or imply non-modular inequality (2x —1)* < (x + 4)?, or corresponding equation

OR
Q0.
1 EITHER
OR
Q10.
1  Either:
Or:

Q11.

or pair of linear equations
Obtain critical values —1 and 4
State correct answer x <—1, x> 4

State one critical value, e.g. x = 4, having solved a linear equation (or inequality)
or from a graphical method or by inspection

State the other critical value correctly

State correct answerx <—1,x>4

or pair of linear equations

Ml
Al
Al

Bl
Bl
Bl

M1

Make reasonable solution attempt at a 3-term quadratic, or solve two linear equations M1

Obtain critical values —1 and 5

State correct answer —1 <x <5

Obtain one critical value, e.g. x =35, by solving a linear equation (or inequality) or
from a graphical method or by inspection

Obtain the other critical value similarly

State correct answer —1 <x <35

Attempt to square both sides obtaining three terms on each side
Attempt solution of three-term quadratic equation

Obtain 5x+4x—9 =0 and hence —% and 1

Obtain value 1 from graphical method, inspection or linear equation

Obtain value —% similarly

Obtain value x* = 27 from inspection, equation, ..
Obtain value x* = 1 similarly

Obtainx=1and x=3

Attempt to square both sides obtaining 3 terms on LHS
Attempt solution for x* of 3-term quadratic

Obtain ¥’ = 1 andx’ = 27

Obtain x=1 and x=3

Al

Bl
B2
Bl

M1
M1

Al

Bl
B2

Bl
B2
Bl
M1
DM1

Al

K}

(4]

B3]

[4]



1

Either:

54

Q12.

1

Either

12

Q13.

2

Either

(&

Q14.

State or imply non-modular inequality (x + 3)* < (2x + 1)* or corresponding equation

or pair of linear equations
Attempt solution of 3-term quadratic or of 2 linear equations

Obtain critical values —% and 2

State answer x <—%,x>2

Obtain critical value x = 2 from graphical method, inspection, equation
4

Obtain critical value x = — = similarly

State answer x <—%,x>2

State or imply non-modular equation (2 i 7f = 1%, or corresponding pair of equations

Obtain 2*=8and2°=6

State answer 3

Use logarithmic method to solve an equation of the form 2* =k, where &£ >0
State answer 2.58

State or imply one value for 2%, e.g. 8, by solving an equation or by inspection
State answer 3

State second value for 2*

Use logarithmic method to solve an equation of the form 2" =k, where k£ > 0
State answer 2.58

State or imply non-modular inequality (x — 8)’> (2x—4), or

corresponding equation or pair of linear equations

Make reasonable solution attempt at a quadratic, or solve two linear equations
Obtain critical values 4 and —4

State correct answer -4 <x < 4

Obtain one critical value, e.g. x =4, by solving a linear equation (or inequality) or
from a graphical method or by inspection

Obtain the other critical value similarly

State cormrect answer -4 <x < 4

Bl
M1

Al

Al

Bl
B2

B1

M1
Al
Bl

M1
Al

Bl
Bl
Bl
M1
Al

M1

Al
Al

Bl
B2
Bl

(4]
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1

Q15.

Q16.

Q17.

EITHER:

OR:

OR:

EITHER: State or imply non-modular inequality e.g. -2 < 8-3x < 2, or (8-3x)*< 2%,

OR:

EITHER: State or imply non-modular inequality (x + 1)* > x* or corresponding

State or imply non-modular inequality (2x - 1)* < (3x)?, or corresponding equation
Expand and make reasonable solution attempt at 246t 3-term quadratic, or equivalent

Obtain critical values —1.and &

State correct answer x < -1, x>
: Ty ;

State 'bq?‘ correct equatiorifor acritical value e.g. 2x~ 1 =3x

State two relevant equations separately e.g. 2x -1 =3xand 2x— 1 =-3x

Obtain critical values 1 and 1

State correct answer x < -1, x>+ '

State one critical value (probablyx ==1), from a graphical method or by inspection or by
solving a linear inequality
State the other critical value correctly

State correct answer x < -1, x>Js.

[The answer -1 <x<-1 scores B0.]

or corresponding equation or pair of equations

Obtain critical values 2 and 3 b
3

1
State correct answer 2 < x <3 —
3

State one critical value (probably x = 2), from a graphical method or by
inspection or by solving a linear equality or equation
State the other critical value correctly

1
State correct answer 2 < x <3 -

quadratic equation or linear equation x + 1 = —x

OR:

Obtain critical value —%
State answer x > —%

Obtain critical value —% by solving a linear inequality or by
graphical method or inspection

State answer x > —%

[For2x+1>0,x>+ % or similar reasonable method)]

Bl
Ml
Al

Al

M1
Al
Al

Al

B1
B1

B1

B2
B1

M1

M1
Al

Al

Bl
Bl

Bl



I Lise lopasntuns 1o obinin a losar mequality in & a7 comesponding sguatian Mi
Cbtun cntical vidue 3 11 or exact equivalemt N
O6thln amywer £ > 1 11 AL S

Q18.

1 EITHER: State o imply non-modular iequality (2x <1)* > x* or corresponding quadratic cquation M1
or patr of linear equstions 2x—l=2x

Make reasonable solution altempl at & 3-emm quadratic, or salve two lingar equations M1
Obtatn critical values » = Land s <4 Al
Stale answer r <1, x> 1 Al
OF: Dbiain cotical value x = 1 from a gmphical method, or by inspection, or by solving a linear
inegualily or linsar equabon B1
Obtain the cotical valve x =1 similarly B2
Btate answer s <1, ¢ > 1 Bl
0Q19.
3 (i)  Obtain critical values 4 and 6 Bl
State answer4 < y <6 Bl [2]
(ii) Use correct method for solving an equation of the form 3* = @, where a> 0 M1
Obtain one critical value, i.e. either 1.26 or 1.63 Al
State answer 1.26 < x <1.63 Al [3]

Q20.

1 EITHER: State or imply non-modular inequality (x — 3)* > (2x)” or corresponding quadratic

equation or pair of linear equations (x —3) =% 2x M1
Make reasonable solution attempt at a 3-term quadratic, or solve two linear equations M1
Obtain critical values x=1 and x =-3 Al
State answer -3 <x <1 Al

OR: Obtain critical value x = -3 from a graphical method, or by inspection, or

by solving a linear inequality or linear equation Bl
Obtain the critical value x = 1 similarly B2
State answer -3 <x < 1 B1 [4]

Q21.



1

Q22.

1

Q23.

1

Q24.

EITHER:

OR:

EITHER:

OR:

Obtain a non-modular inequality from (2x + 37 <(x-3)% or corresponding
quadratic equation, or pair of linear equations 2x + 3 = £(x — 3)

Make reasonable solution attempt at a 3-term quadratic, or solve two linear
equations

Obtain critical valuesx=-6 andx=0

State answer —6 < x << 0

obtain the critical value x =—6 from a graphical method or by inspection, or by
solving a linear equation or inequality

Obtain the critical value x = 0 similarly

State answer —6 < x << 0

Obtain a non-modular inequality from (x + 3)* > (2x)*, or corresponding
equation, or pair of linear equations (x + 3) =+ 2x

Make reasonable solution attempt at a 3-term quadratic, or solve two linear
equations

Obtain critical values y=-1andx=3

State answer —1 << x < 3

Obtain critical value x = 3 from a graphical method, or by inspection, or by solving

a linear inequality or linear equation
Obtain the critical value x =—1 similarly
State answer —1 << x << 3

EITHER: State or imply non-modular inequality (x+1) > (x—4), or corresponding

OR:

equation or pair of linear equations

Obtain critical value %

3
State correct answer x > E

State a correct linear equation for the critical value, e.g. x+1=—-x+4,or
corresponding correct linear inequality, e.g. x+1> —(x-4)

3
Obtain critical value o

3
State correct answer x > 5

M1
M1
Al
Al
Bl

B2
Bl

M1

M1
Al
Al

B2
B1

Ml
Al

Al

M1

Al

Al

[4]

[3]

[4]



1

Q25.

1

Q26.

1

Q27.

EITHER State or imply non-modular inequality (3x + 1)* > &, or corresponding equation or

OR

EITHER

OR

EITHER

OR

pair of linear equations M1
74

Obtain critical values 5 or-3 Al

State correct answer x <-3 orx > ; Al

State one critical value, e.g. x = -3, by solving a linear equation (or inequality) or

from a graphical method or by inspection Bl

State the other critical value correctly Bl
7

State correct answer x <-3 orx >; Bl

State or imply non-modular inequality (4 — 5x)* < 3°, or corresponding equation

or pair of linear equations M1

Obtain critical values é and % Al
1 7

State correct answer g <x< g Al

State one critical value, e.g. x = %, by solving a linear equation (or inequality)

or from a graphical method or by inspection Bl

State the other critical value correctly Bl
1 7

State correct answer 3 <x< 3 Bl

”

State or imply non-modular inequality (x+ 2)2 > (%x = 2} , or corresponding

equation or pair of linear equations M1
Make reasonable solution attempt at a 3-term quadratic, or solve two linear

equations M1
Obtain critical values -8 and 0 Al
State correct answerx < -8 orx > 0 Al

Obtain one critical value, e.g. x =8, by solving a linear equation (or inequality) or

from a graphical method or by inspection Bl
Obtain the other critical value similarly B2
State correct answerx < -8 orx >0 Bl

(3]

[3]

(4]



2

Q28.

1

Q29.

1

Q30.

EITHER

OR

EITHER

OR

EITHER

OR

State or imply non-modular inequality (2x — 3 = (3x)4 or corresponding
equation or pair of linear equations

Make reasonable solution attempt at a 3-term quadratic, or solve two linear
equations

Obtain critical values —3 and %

State correct answerx = -3 or x =

W | W

State one critical value, e.g. x =3, by solving a linear equation (or inequality)
or from a graphical method or by inspection
State the other critical value correctly

State correct answerx = -3 or x = g

State or imply non-modular inequality (x— 2)2 > (x+ 5)2 ,or
corresponding equation or pair of linear equations

Obtain critical value _ >
2

State correct answer < _3

2
State a correct linear equation for the critical value, e.g. x—2=—-x-5,
or corresponding correct linear inequality, e.g. x —2> —x-5
Obtain critical value _ >
2

State correct answer y < — 3
2

State or imply non-modular inequality (2x + 1)2 < (2x- 5)2 ,or
corresponding equation or pair of linear equations
Obtain critical value 1

State correct answer x < 1
State the critical value x =1, by solving a linear equation (or

inequality) or from a graphical method or by inspection
State correct answer x < 1

M1

M1
Al

Al

Bl
B2

B1

M1
Al

Al

M1
Al

Al

Ml

Al

Al

[4]

(3]



1

Either

&

Q31.

Either

&

State or imply non-modular inequality (x -+ 1)2 < (3x + 5)2 ,or
corresponding equation or pair of linear equations

Make reasonable solution attempt at a 3-term quadratic, or solve
two linear equations

Obtain critical values 2 and — 3

State comect answer x < =2 or x> — =

Obtain one critical value, e.g. x =2, by solving a linear equation (or inequality)
or from a graphical method or by inspection

Obtain the other critical value similarly

State comrect answer x <-2 or x > —2

o

State or imply non-modular inequality (3x- 2)2 >(x+ 4)2 or corresponding equation
or pair of linear equations

Attempt solution of 3-term quadratic equation or of 2 linear equations

Obtain critical values — % and 3

State answerx <—L1 ,x>3

Obtain critical value x = 3 from graphical method, inspection, equation
Obtain critical value x = —% similarly

State answerx <—4,x>3

P3 (variantl and 3)
Q1.

1

Q2.

EITHER: State or imply non-modular inequality (x +3a)® > (2(x — 2a))*, or corresponding

OR:

quadratic equation, or pair of linear equations (x +3a) = =2(x —2a)

Make reasonable solution attempt at a 3-term quadratic, or solve two linear
equations

Obtain critical values x = %a andx= Ta
State answer +a <x <7a

Obtain the critical value x = 7a from a graphical method, or by inspection, or by
solving a linear equation or inequality
Obtain the critical value x = {a similarly

State answer +a <x <7a

[Do not condone = for <; accept 0.33 for 1.]

10

M1

M1
Al

Al

B2
B1

Bl
M1
Al

Al

Bl
B2

Bl

Bl

Ml
Al

Al

Bl
B2

Bl
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1

Q3.

1

Q4.

EITHER: State or imply non-modular inequality (x — 3)*> (2(x + 1))* , or corresponding quadratic

OR:

equation, or pair of linear equations (x —3) == 2(x + 1) Bl
Make reasonable solution attempt at a 3-term quadratic, or solve two linear equations M1
Obtain critical values -5 and 1 Al
State answer —5<x <1 Al
Obtain the critical value x = =5 from a graphical method, or by inspection,

or by solving a linear equation or inequality Bl
Obtain the critical value x =1 similarly B2
State answer —5<x <% Bl

[Do not condone < for <; accept 0.33 for 1.]

EITHER: State or imply non-modular inequality (4x + 3)* > x°, or corresponding equation

OR:

or pair of equations 4x + 3= £x M1
Obtain a critical value, e.g. —1 Al
3
Obtain a second critical value, e.g. 5 Al
3
State final answerx<—1,x>—g Al

Obtain critical value x = —1, by solving a linear equation or inequality, or from a graphical

method or by inspection Bl

Obtain the critical value —% similarly B2
3

State final answerx < -1, x >—§ B1

[Do not condone < or =.]

11
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(4]



Q5.

1

Q6.

EITHER:

OR1:

OR2:

OR3:

EITHER:

OR:

State or imply non-modular inequality (2 — 3x)* < (x — 3)*, or corresponding equation,

and make a reasonable solution attempt at a 3-term quadratic
Obtain critical value x =—1

2

Obtainx > -1

Fully justify x > —': as only answer

State the relevant critical linear equation, i.e. 2-3x=3 —x
Obtain critical value x =2

2

Obtain x > —';

Fully justify x > —% as only answer
Obtain the critical value x = —% by inspection, or by solving a linear inequality

Obtainx>—L

Fully justify x > —l’ as only answer

Make recognisable sketches of y =2 — 3x and y = |x — 3| on a single diagram
Obtain critical value x =—1

2

Obtainx>—-1

Fully justify x > —17 as only answer

[Condone = for > in the third mark but not the fourth.]

State or imply non-modular inequality (2(x — 3)°>GBx+1)% or corresponding
quadratic equation, or pair of linear equations 2(x — 3) = +(3x + 1)

Make reasonable solution attempt at a 3-term quadratic, or solve two linear
equations

Obtain critical values x =—7 andx =1

State answer —7 <x < |

Obtain critical value x =—7 orx = | from a graphical method, or by inspection,
or by solving a linear equation or inequality

Obtain critical values x =7 andx=1

State answer -7 < x < |

[Do not condone: < for <.]
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Ml
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Al
Al
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B1

Bl
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B2
B1
B1

B1
B1

Bl
Bl
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1

Q7.

1

EITHER  State or imply non-modular inequality (3(x — 1))’ < (2x + 1)’
or corresponding quadratic equation, or pair of linear equations 3(x — 1) =+ 2x + 1)
Make reasonable solution attempt at a 3-term quadratic, or solve two linear

OR
by

Either

<

equations
2
Obtain critical valuesx=75 andx =4
P <
State answer § <x<4
2

Obtain critical value x =8 orx =4 from a graphical method, or by inspection, or

solving a linear equation or inequality

Obtain critical values x =5 and x = 4
2

State answer § <x<4
[Do not condone & for = .]

State or imply non-modular inequality (3x — l)2 <(2x+5)" or corresponding
quadratic equation or pair of linear equations 3x—1=+(2x+5)

Solve a three-term quadratic or two linear equations 5x° —26x —24 <0

Obtain —% and 6

State —%<x <6

Obtain value 6 from graph, inspection or solving linear equation

Obtain value —g similarly

State —%<x<6
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2
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M1

Al

Al

B1

B2

Bl

Bl
M1

Al

Al

B1
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