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Question Answer Marks Guidance 

5(a) 
3
2

4
9

4
0

1 2 1
2 1

16 3
x x

k

   + =    
 

( ) ( ) 1
21

8 0 3 2
24 k

− + − =  

OR 

1 2
1

3 k
+ =  

M1 Equation in terms of k  formed following attempt to integrate with 

correct limits. 

 2 2
,   3

3
k

k
= =  

A1 AG, no errors seen. 

  2  

5(b) 1
2

4
1 1 1

16 3 20 4
d d

m

x x x x
−

+ =   

OR 
1
2

9
1
3

d 0.5
m

x x
−

=  

*M1 Use of  4 9m   to form equation equal to 0.5, OE. 

Equation may be in terms of k.  

 

 ( )1 2 1
3 3 2

2m+ − =  

OR 

( )2 1
3 2

3 m− =  

DM1 Integrate and form an equation in m .   

 81
16

[ 5.0625]m = =  A1 Accept AWRT 5.06. 

  3  
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5(c) 

( )

3
2

1
2

1
24

2
3

0 4
F

1 4 9

x x
x

x x

 
= 

−

≤

≤ ≤

 

M1 Attempt to integrate both parts, limits not required. 

May be seen in part 5(a). 

 B1 For constant –1 obtained in expression for 4 9x≤ ≤ . 

May be seen in part 5(a). 

 
( )

31
24

2
3

0 2
G

1 2 3

y y
y

y y

 
= 

−

≤

≤ ≤
 

M1 For changing to y . 

Limits not required. 

 

( )

21
8

2
3

0 2

g 2 3  

0 otherwise

 

y y

y y

 


= 



≤

≤ ≤  

M1 For differentiation, limits not required. 

 A1 Fully correct with correct domain covering all reals. 

 Alternative method for question 5(c) 

 Using chain rule (or inverse function): 

( ) ( )2G Fy y=  so ( ) ( ) ( )2 2d
g F 2 f

d
y y y y

y
= = . 

M1 M1 for changing to y . 

 A1  

 

( )

( )21
16

2

2 0 2

g   
1

2 2 3
3

y y y

y

y y
y

 



=   
  

 
 

≤

≤ ≤

 

M2 Use of ( ) ( )2g 2 fy y y=  twice, limits not required. 

M1 for one expression. 

 

( )

21
8

2
3

0 2

g 2 3  

0 otherwise

 

y y

y y

 


= 



≤

≤ ≤  

A1 Fully correct with correct domain covering all reals. 

  5  
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4(a) 1
5

a = −   B1  

 7
25

b =   B1  

  2  

4(b) 

( )

1
5

1
25

  1 4,

f       4 6,

0        otherwise.

x

x x x




= 



≤

≤ ≤  

M1 Attempt at differentiating both parts. 

 A1 All correct, fully defined including domain. 

Domain must cover all reals, must not overlap at boundaries.  

  2  

4(c) ( )
4 6 4 6

2 2 3 3 41 1 1 1
5 25 15 1001 41 4

E d d  X x x x x x x   = + = +      
M1  Attempt to integrate 

2f ( )x x  with correct limits. 

Can be implied by answer of 73
5

 or 14.6. 

 ( ) ( )
2

73 529
5 150

Var X = −  M1 Variance formula used with their ( )2E X . 

 2.16 A1  

  3  

4(d) 10th percentile: 1 1 1
5 5 10

x − =  

90th percentile: 2 7 91
50 25 10

x + =  

M1 Award M1 for a correct method to find at least one of the 10th or 90th 

percentile.  

FT their a and b. 

 10th percentile = 1.5 A1  

 90th percentile = 31  A1 AWRT 5.57. 

  3  

3
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2(a) 

( )( )
( )

22 4
9 9

31
3

0                         0

         0 1
F

1

1 1 2

2

2

x

x x

x

x

x
x

x




+ 
= 

− +

 

≤

≤ ≤
 

M1 Attempt to integrate both parts, condone missing c , ignore 

domains. 

 A1 Both parts correct with correct c , ignore domains. 

 B1 Correct domains. Must cover all reals, may overlap at boundaries. 
Must have 0  for 0x  and 1 for 2x  .  

  3  

2(b) 22 4 1
9 9 2
m m+ =  M1 Identifies correct interval for their piecewise ( )F x  to form an 

equation of the form equation ( ) 1
2

F m =  OE. 

 ( )1
2

2 13m = − +  A1 OE, must clearly state one answer. 

  2  

2(c) 

( )( )
( )

4 22 4
9 9

3
21

3

0                           0

        0 1

G
2 1 2

21

1

y

y y

y

y

y
y y




+ 
= 

− +







≤

≤ ≤
 

M1 Substitute 2x y=  into both parts of their ( )F x , ignore domains. 

 A1 Correct functions in terms of ,y  AEF. 

 B1 Correct domain in terms of y . Domain may overlap at boundaries. 

Condone missing 0 for 0y   but must have 1 for 2y  . 

  3  

4
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2(d) ( )( )1
2

G 2 13 0.379   − + =  M1 Evaluates ( )G  their m . 

 0.379 0.5  so the median of Y  is greater than the median of X . A1  

 Alternative method for question 2(d) 

 
2 2 13

 
2

ym
− +

=  
M1 Expresses ym  in terms of  xm . 

 

 2 1y xm m=   and hence y xm m . A1 Uses the fact squaring a number between 0 and 1 makes it smaller. 

 Alternative method for question 2(d) 

 4 22 4 1
9 9 2

Solves   y y+ = . M1 Identifies correct interval for their piecewise ( )G y  to form 

equation of the form ( ) 1
2

G y =  OE. 

 0.896 0.803y xm m=  =  A1 0.803 may be seen in part 2(b). 

A0 for ( )1
2

2 13 0.896− +   without ( )1
2

2 13− +  evaluated. 

  2  

5
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2(a) 3
2

5 1a a+ = , leading to 2
13

a = . B1 AG, shown convincingly. 

Uses area = 1, b  and c  must be eliminated. 

 Attempt to solve 2 independent equations in b  and c  or 3 independent equations in 

a , b  and c . 

 

M1 May see any of the following: 
39 3
2 2

39
2

3 ,  5 ,  8 0,  

,  5 3 1.
5 8

b c a a b c b c

a
c a b c

− = = − − =

− = + − =
−

 

OR equation of line through ( )5,a and ( )8,0 .  

 16 2
39 39

,      b c= =  A1 Correct values imply M1 A1. 

  3  

2(b) 
( ) ( ) 

5 8
162 2

13 39 39
0 5

E d dX x x x x x = + −     
M1 Attempt to integrate f ( )x x with their b  and c , 

limits seen. May be in terms of ,  ,  a b c . 

 5 8
2 2 381 2

13 39 1170 5
x x x   + −     

M1 Correct integrated expression with their b  and 

their c , including limits. 

May be in terms of ,  ,  a b c . 

 43
13

3.31=  A1 AWRT 3.31. 

  3  

2(c) 2
13

0.5m =   OR   2
13

0
  d   0.5

m

x=  
M1 Uses 0 5m   and area = 0.5, may be in terms 

of a . 

 13
4

3.25m = =  A1  

  2  
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2(d) ( )2162 1
13 39 39

,    x x x k− +  B1 FT Correct expressions for integrating both pieces 

of PDF, seen anywhere, using their b  and c . 

 25
39

k = −  B1 FT FT their b  and their c  to obtain k . 

 

( )
2

13

16 251
39 39 39

0 0

0 25
G

  25 64

1 64

y

y y
y

y y y

y





= 
− − 

 

≤ ≤

≤

 

M1 Both parts with  y  substituted (condone 

missing k ), ignore limits. 

 A1 FT FT their b , their c  and their k . 

Fully defined including correct domain in terms 

of y . Domain must cover all reals, may overlap 

at boundaries. 

  4  

    

Question Answer Marks Guidance 

3(a) 0 1844 1 143 2 11 3 0 4 1 5 0 6 1 7
  

2000 6 480

 +  +  +  +  +  +  
=  

 
B1 175

12000
, AWRT 0.01458. 

  1  

3(b) 2000 (1831.3 6.016 0.119 0.001) 162.6a = − + + + =  B1 AG, shown convincingly. 

 Alternative method for question 3(b) 

 
( )

5
7 7

480 480

6
1 2000

1
a

 
=   −  
 

 = 162.6 
B1 AG, shown convincingly. 

  1  

6
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3(a) 
( )

( ) ( )

1 8 1 8
2 21 1

2 20 10 1

1 1
2 2

 d   8  d 1          8 1

64 32 8 1  

kx x k x x kx kx kx

k k k k k

    + − = + − =     

+ − − − =

 
  

M1 Linear equation in terms of k  formed following 

attempt to integrate and use correct limits. 

 25 1k = , leading to 1
25

k = .  A1 AG, shown convincingly. No errors seen. 

 Alternative method for question 3(a) 

 1 1
2 2

1 7 7 1k k  +   =  M1 Linear equation in terms of k  formed by 

considering areas. 

 25 1k = , leading to 1
25

k = . A1 AG, shown convincingly. No errors seen. 

  2  

3(b) 
( )

1
1
2

0 1
 d 8 d

m

kx x k x x+ − =   
*M1 Use of definite integrals and attempt at 

integration to form equation with 0.5 and their k.  

Could be in terms of k. 

 2 16 39 0 − + =m m  or DM1 Quadratic equation in m . 

 3 =m   A1 Must reject second solution if seen. CAO 

 Alternative method for question 3(b) 

 1 1
2 2

(8 ) (8 )m k m −  − =  *M1 Use areas to form equation with 0.5 and their k.  

Could be in terms of k. 

 ( )
2

8   25− =m  DM1 Quadratic equation in m . 

 3 =m  A1 Must reject second solution if seen. CAO 

  3  

7
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3(c) 21
50

28 71
25 50 25

[0 1]
F( )

[1 8]

x x
x

x x x

 
= 

− −

≤

≤ ≤

 

[ F( ) 0x =  for 0x   and F( ) 1x =  for 8x  ] 

M1 Limits not required. Sight of expressions for 

0 1x≤  and 1 8x≤ ≤  sufficient.  

 B1 For 7
25

− . 

 61
50

3 68 71
25 50 25

[0 1]
G( )

[1 2]

y y
y

y y y

 
= 

− −

≤

≤ ≤

 

[ G( ) 0y =  for 0x   and G( ) 1y =  for 2y  ] 

M1 Both parts with y substituted in their F( )x . 

Limits not required. Sight of expressions for 

0 1y ≤  and 1 2y≤ ≤  sufficient.  

 

( )

53
25

2 5324
25 25

0 1

g 1 2

0 otherwise.

y y

y y y y

 


= −



≤

≤ ≤  

M1 Differentiation of their G( )y .  

Limits not required. Sight of expressions for 

0 1y ≤  and 1 2y≤ ≤  sufficient. 

 A1 Fully correct with correct limits. 

 Alternative method for question 3(c) 

 Let 3p( )y y= , then 1 3q( ) p ( )y y y−= = . M1 Find inverse function. 

 2'q ( ) 3y y= . A1 Differentiate inverse function. May see 
2
33x . 

 

( )
3 21

25

3 21
25

(3 ) [0 1]
g

(8 )(3 ) [1 2]

y y y
y

y y y

 
= 

−

≤

≤ ≤

    or    ( )

2
3

2
3

1
25

1
25

(3 ) [0 1]
g

(8 )(3 ) [1 8]

x x x

x x x
x

 
= 

−

≤

≤ ≤

 

( g( ) 0y =  otherwise)                                     ( g( ) 0x =  otherwise) 

M2 M2 for using 'q ( ) f ( )y y  or 'q ( ) f ( )x x  twice. 

M1 for one expression. Limits not required.  

Sight of expressions for 0 1y ≤  and 1 2y≤ ≤  

or 0 1x≤  and 1 8x≤ ≤  sufficient. 

 

( )

53
25

2 5324
25 25

0 1

g 1 2

0 otherwise.

y y

y y y y

 


= −



≤

≤ ≤  

A1 Fully correct with correct limits. 

  5  

8


