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Abbreviations 

 

awrt  answers which round to 

cao  correct answer only 

dep  dependent 

FT  follow through after error 

isw  ignore subsequent working 

oe  or equivalent 

rot  rounded or truncated 

SC  Special Case 

soi  seen or implied 

www without wrong working 

 
 

1 0)82(2
=+−+ kxkkx  

 

 

0  4
2

>− acb so )0  (4)82( 22
>−− kk  

)0 (464324 22
>−+− kkk  

leading to 2 <k  only 

 

M1 

 

 
 

DM1 

DM1 
 

A1 

 

for attempt to obtain a 3 term quadratic in the 

form 0
2

=++ cbxax ,where b contains a 

term in k and a constant 

for use of acb 4
2
−  

for attempt to simplify and solve for k 

A1 must have correct sign 

 

2 )(5
d

d
cx

x

y
+−=








 

When 
d

1,  2
d

= − =

y
x

x
 leading to 

35
d

d
−−= x

x

y
  

dx
x

y +−−= 3
2

5
2

 

When 3 ,1 =−= yx  leading to 

x
x

y 3
2

5

2

5
2

−−=   

 

Alternative scheme: 

cbxaxy ++=
2  so bax

x

y
+= 2

d

d
 

When 1−=x , 2
d

d
=

x

y
  

so 22 =+− ba  

a

x

y
2

d

d

2

2

=  

 so 
2

5
−=a , 3−=b , 

2

5
=c  

 

M1 

 

 

 
 

A1 

 
 

DM1 

 

 
 

A1 

 
 

 
 

M1 

 
 

 

 

A1 
 

DM1 

 
 

A1 

 

for attempt to integrate, do not penalise 

omission of arbitrary constant. 

 
 
 

Must have ...
d

d
=

x

y
  

 

for attempt to integrate their 
x

y

d

d
 , but 

penalise omission of arbitrary constant. 

 

 
 

 

 
 

for use of cbxaxy ++=
2 , differentiation 

and use of conditions to give an equation in a 

and b 
 

 

for a correct equation 
 

for a second differentiation to obtain a 
 

 

for a, b and c all correct 
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3 
2 2(sec 1) (cosec 1) sec cosecθ θ θ θ− + − =  

 

LHS θθ cottan +=  

 
θ

θ

θ

θ

sin

cos

cos

sin
+=  

 
θθ

θθ

cossin

cossin
22

+
=  

 
θθ cossin

1
=  

 
 sec cosecθ θ=  

 

Alternate scheme: 

 

LHS θθ cottan +=  

 
θ

θ
tan

1
tan +=  

 
θ

θ

tan

1tan
2
+

=  

 
θ

θ

tan

sec
2

=  

 θ
θ

θ
sec

tan

sec
×=  

 cosec secθ θ=  

 

 
 

B1 
 

B1 

 
 

M1 

 
 

M1 

 
 

A1 

 

 

 

 

B1 
 

 

M1 

 
 

B1 
 
 

M1 
 

A1 

 

 
 

may be implied by the next line 
 

for dealing with θtan  and θcot in terms of 

θsin  and θcos  
 

for attempt to obtain as a single fraction 
 

 

for the use of 1cossin
22
=+ θθ  in correct 

context 
 

Must be convinced as AG 
 
 
 
 

 

may be implied by subsequent work 
 
 

for attempt to obtain as a single fraction 

 
 

for use of the correct identity 

 
 

for ‘splitting’ 
2

sec θ  
 

Must be convinced as AG 

4 (a) (i) 
 
  (ii) 

 

 
  (iii) 

 

 

 

 

 
 

 (b) 

 

28 

 

20160 

 

 

)345(6 ×××  oe to give 360 

2)345(6 ××××  

 
720=  

 

 

Either 7210
6

7

6

10
−=− CC  

 

      203=  

 

 

Or  1W 5M 63=  

  2W 4M 105=  

  3W 3M 35=  

  Total     203=  

B1 

 

B1 

 

 

B1 

 

 
B1 

 

 
 

B1, B1 
 

 
B1 

 

 

B1 

 
B1 

 

B1 

 

 

 

 

 
for realising that the music books can be 

arranged amongst themselves and 

consideration of the other 5 books 
 

for the realisation that the above arrangement 

can be either side of the clock. 

 
 

B1 for ,

6

10
C  B1 for

6

7
C  

 
 
 
 

for 1 case correct, must be considering more 

than 1 different case, allow C notation 
 

for the other 2 cases, allow C notation 

for final result 
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5 (i) 

 

 

 

 

 

 
 

 (ii) 

)12ln(
12

4
)3(

d

d 2

2
++

+

−= x

x

x
x

x

y
 

when 
d 8

2,  ln9
d 9

= = − +
y

x
x

 oe 

or 1.31or better 

 

 

 ≈∂y (answer to (i)) × 0.03 

,0393.0=  allow awrt 0.039 

 

B1 

M1 
 

A1 

 

A1 

 
 

M1 
 

A1FT 

 

 

for correct differentiation of ln function 

for attempt to differentiate a product 
 

for correct product, terms must be bracketed 

where appropriate 

for correct final answer 
 
 

for attempt to use small changes 
 

follow through on their numerical answer to 

(i) allow to 2 sf or better 

6 (i) 

 

 (ii) 

 
 

 (iii) 

 
 

 (iv) 

 
 (v) 

{3} =∩ BA  

 
}12 ,11 ,9 ,7 ,6 ,5 ,3 ,1{ =∪CA  

 

11} 7, 5, {1, =∩′ CA  

 

9} {1, )( =′∪ BD  

 

Any set containing up to 5 positive even 

numbers ⩽ 12 

B1 

 
 

B1 

 
 

B1 

 
 

B1 

 
 

B1 

 

 

 

 

 
 

 

 

7 (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 (ii) 

25.0
8.0

2.0
Gradient ==  

  25.0=b  

 

Either    c+= )2.2(25.06  

Or  c+= )4.1(25.08.5  
 

leading to 233=A or 5.45
e  

 

Alternative schemes: 

 

Either    Or 

   cb += )2.2(6     ( )bA
2.26

ee =  

cb += )4.1(8.5   ( )bA
4.18.5

ee =  

 

 

Leading to 233=A  or 45.5
e and 25.0=b  

 

Either 25.0
5233×=y  

Or  233ln5ln25.0ln +=y  
 

leading to 348=y  

 

M1 
 

A1 

 

M1 

 

 
 

A1 

 

 

 

 
 

M1 

 

 

DM1 

 

A1, A1 

 
 

M1 

 

 
 

A1 

 

for attempt to find the gradient 

 

 
 

for a correct substitution of values from 

either point and attempt to obtain c or 

solution by simultaneous equations 

dealing with lnc A=  

 

 

 

 
 

for 2 simultaneous equations as shown 

 

 

for attempt to solve to get at least one 

solution for one unknown 

A1 for each 

 
 

for correct use of either equation in attempt 

to obtain y using their value of A and of b 

found in (i) 
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8 

5

)12()5)(2(
2

1
)5(2

d

d
2

2

1

22

1

2

+

−+−+

=

−

x

xxxx

x

y
 

or 

)12()5)(2(
2

1
)5(2

d

d
2

3

22

1

2
−+−+=

−−

xxxx
x

y
 

 
 
 

 

When 1 ,2 == yx  and 
9

4

d

d
=

x

y
 

     (allow 0.444 or 0.44) 

Equation of tangent: )2(
9

4
1 −=− xy  

 

)149( += xy  

 
 

B1 

 

 

 

 
 

M1 

 

A1 
 
 

B1, B1 

 

 
 

M1 

 

A1 

 

 

for ( ) 2

1

2 5)2(
2

1 −

+xx  for a quotient 

or ( )
3

2 2
1
(2 ) 5

2

−

− +x x  for a product 

allow if either seen in separate working 
 

for attempt to differentiate a quotient or a 

correct product 

for all correct, allow unsimplified 

 
 

B1 for each 

 

 
 

for attempt at straight line, must be tangent 

using their gradient and y 

allow unsimplified. 

 

9 (i) 

 

 
 

  

 (ii) 

( ) )( 4
3

2
2

3

cx ++  

 

 

Area of trapezium 







××= 55

2

1
 

 

    5.12=  

 

Area ( ) 







××−








+= 55

2

1
4

3

2
 

5

0

2

3

x  

 

    
2

25

3

16
27

3

2
−−








×=  

    
6

1
= or awrt 0.17 

 

Alternative scheme: 

Equation of AB 2
5

1
+= xy  

 

Area  ∫ 







+−+=

5

0

d 2
5

1
4 xxx  

    ( )
5

0

2

2

3

2
10

4
3

2








−−+= x

x

x  

    

2

25

3

16
27

3

2
−−








×=  

 
6

1
=  or awrt 0.17 

 

B1,B1 
 

 
 

 

M1 

 
A1 

 
 

M1 

 
 

A1 

 
A1 

 

 

 
M1 

 
M1 

 

 

 

 
A1 

 

A1 

A1 

B1 for ( )2
3

4 xk +  only, B1 for ( )2
3

4
3

2
x+  

only 

Condone omission of c 

 

for attempt to find the area of the trapezium 
 

 
 
 

for correct use of limits using ( )2
3

4 xk +  only 

(must be using 5 and 0) 
 

for 
3

16
18 −  or equivalent 

 

 

 

 
 
for a correct attempt to find the equation of 

AB 

for correct use of limits using ( )2
3

4 xk +  only 

(must be using 5 and 0) 

 

 

for 
3

16
18 −  or equivalent 

for 12.5 or equivalent 
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10 (i) 

 

 
 

 (ii) 

 
 
 (iii) 

 

 

 

 

 

 

 

 

 
 

 (iv) 

All sides are equal to the radii of the circles 

which are also equal 

 

Angle 
3

2π
=CBE  

 

310=DE  

 

 

Arc 
3

2
10

π

×=CE  

Perimeter 
3

20
31020

π

++=  

     2.58or  3.58=  

 

Area of sector: 
3

100

3

2
10

2

1 2 ππ

=××  

Area of triangle: 325
3

2
sin10

2

1 2
=××

π

 

 

Area 325
3

100
+=
π

 or awrt 148 

B1 

 

 
B1 

 
 

M1 

 

A1 

 
M1 

 
 

M1 
 

A1 

 
 

M1 

 
M1 

 

 
A1 

 

 

for a convincing argument 

 

 
must be in terms of ,667.0 allow , ππ  or 

better 
 

for correct attempt to find DE using their 

angle CBE 

for correct DE, allow 17.3 or better 

 
for attempt to find arc length with their angle 

CBE    (20.94) 
 

for 10 + 10 + DE + an arc length 
 

 allow unsimplified 

 
 

for sector area using their angle CBE allow 

unsimplified, may be implied  
 

for triangle area using their angle DBE which 

must be the same as their angle CBE, allow 

unsimplified, may be implied 
 

allow in either form 
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11 (a) (i) 

 

 
  (ii) 

 

 
 

  (iii) 

 

 

 

 

 

 
 (b) 

( ) 53
2
−+x  

 

 

y ⩾ 4 or f ⩾ 4 

 

 

35 −+= xy  

 

 

 

Domain x ⩾ 4 

 

 

)(eh)g(h 22 x

x =  

     )2e5h( +=
x  

     12e25 +=
x  

,3712e25 =+
x

 

 

 leading to 0x =  

 

 

Alternative scheme 1: 

(37)h)hg( 1−
=x  

7(37)h 1
=

−  

,72e5 =+
x

  
 

leading to 0=x  

 

Alternative scheme 2: 

(37)h)g( 2−
=x  

1(37)h 2
=

−  

,1e =
x

  
 

leading to 0x =  

 

B1, B1 

 

 
B1 

 

 
 

M1 

 

A1 

 
B1FT 

 

 
M1 

 

M1 

 
 

DM1 

 

A1 

 

 
 

M1 
 

M1 
 

DM1 

 

A1 

 
 

M1 
 

M1 
 

DM1 

 

A1 

 

B1 for 3, B1 for 5−  

 

 
Correct notation or statement must be used 

 

 
 

for a correct attempt to find the inverse 

function 

must be in the correct form and positive root 

only 
 

Follow through on their answer to (ii), must 

be using x 

 
for correct order  
 

for dealing with 2
h  

 
 

for solution of equation (dependent on both 

previous M marks) 

 

 
 
 

for correct order  
 

for dealing with (37)h -1  
 

for solution of equation (dependent on both 

previous M marks) 

 
 
 

for correct order  
 

for dealing with (37)h 2−  
 

for solution of equation (dependent on both 

previous M marks) 
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12 0166
2

=−+ xx  or 07510
2

=−+ yy  

leading to 

0)2)(8( =−+ xx  or 0)15)(5( =+− yy  

 

so 5 ,2 == yx  and 15 ,8 −=−= yx  

 

Midpoint )5 ,3( −−  

 

Gradient ,2=  so perpendicular gradient 
2

1
−=  

Perpendicular bisector: 

)3(
2

1
5 +−=+ xy  

)0132( =++ xy  

 

Point C )0 ,13(−  

 

Area 
01550

138213

2

1

−

−−−

=  

 
  125=  

 

Alternative method for area: 

,125
2
=CM  500

2
=AB  

Area 500125
2

1
××=  

   = 125 

 

M1 

 
DM1 

 
A1, A1 

 
B1 

 

 

 
 

 

 

M1 

 
M1 

 

 

 
M1 

 
 

A1 

 

 
M1 

 

 
 

A1 

 

for attempt to obtain a 3 term quadratic in 

terms of one variable only 
 

for attempt to solve quadratic equation 

 
A1 for each ‘pair’ of values. 

 
 

 

 

 
 

 

 

for attempt at straight line equation, must be 

using midpoint and perpendicular gradient 

for use of 0=y  in their line equation 

(but not 012 =+− yx ) 

 
 

for correct attempt to find area, may be using 

their values for A, B and C (C must lie on the 

x-axis) 
 

 
 
for correct attempt to find area may be using 

their values for A, B and C 

 


