
Further Pure Mathematics FP3 (6669) 
Mock paper mark scheme 
 

Question 
number Scheme Marks 

1.  ( )2 24 1 sech 2sech 3x x− − =  M1 

  26sech 1x =  A1 

  cosh 6x = √                       M1 A1 

  Using ( )( )2arcosh ln 1x x x= + −√                                             M1 

  ( )ln 6 5x = ± +√ √       A1 (6) 

     (6 marks) 
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                                    ( )1 cosh dx x= +∫   

                                    sinhx x= +  M1 A1 
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12ln2
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122ln2π  M1 

                                    ( )4ln 2 3π= +  A1 (7) 

     (7 marks) 
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3.  2

d 3cosh
d sinh

x θ
θ θ
= −       B1 

  
 

( ) 22

2

1 1 3coshd d
sinh9 3 9 9

sinh sinh

x
x x

θ θ
θ

θ θ

−
= ×

+√  + 
 √

∫ ∫         
M1 A1 

                              1 11d
3 3

θ θ= − = −∫  A1 

  
1 1 23 3 sinh ln ln 3
3 3 3

x θ θ  = ⇒ = ⇒ = + =√ √ 
 √ √ √

  

  
3 3 54 sinh ln ln 2
4 4 4

x θ θ  = ⇒ = ⇒ = + = 
 

  M1 A1 

  ( )
ln 3

ln 2

1 1 1 1 1 1 4ln 2 ln 3 ln 4 ln 3 ln
3 3 3 2 2 6 3
θ

√   − = − = − =√      
 M1 A1 (8) 

    (8 marks) 

4. (a) 
( )

1
2

1
2

d 1 1 1
d 1 2 2 1

y x
x x x x

−
 

= × = 
 + + 

 M1 A1 

      1 d 4
4 d 5

yx
x

= ⇒ =  A1 (3)               

 (b) ( ) 1
2

1d 1 1
d 2

y x x
x

− −= +   

  ( ) ( ) 31
2 2

2
2 1

2

d 1 11 1
d 2 4

y x x x x
x

− −− −= − + × − + ×  M1 A1  

          
( )3

2
2

1 3
4 1

x
x x
+

= −
+

  

  ( ) ( )
2

2

d d2 1 1 3
d d

y yx x x
x x

+ + +   

                      
( )

( )
( )3 1

22
2

1 3 12 (1 ) 1 3
2 14 1

xx x x
x xx x

   +
= + −  + +  

   ++   
 M1 A1, A1 

                       0=                                                                      A1 cso  (6) 

     (9 marks) 
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5. (a) 2 1

0
sin .sin dn

nI x x x
π

−= ∫   

       ( )221 2

0 0
cos sin cos . 1 sin cos dn nx x x n x x x

ππ
− − = − + −  ∫  M1 A1 

        =  0 +  . . . A1 

        ( ) ( )2 2 2

0
1 sin 1 sin dnn x x x

π
−= − −∫   

        ( ) ( )21 1n nn I n I−= − − −  M1 

   Leading to     2
1

n n
nI I

n −

−
=   ()                                                          A1 (5) 

 (b) ( )
2

2
2

6
5 6

0 00

sin 1sin cos d sin d
6 6

x xx x x x x x
π

π
π  

= − 
 

∫ ∫  M1 A1 

                              6 0
5 3 1 5 3 1 5
6 4 2 6 4 2 2 32

I I π π = × × = × × × = 
 

 M1 A1 

  Hence    ( )2 5

0

1 5 11sin cos d
12 6 32 192

x x x x
π π π π

= − × =∫  A1 (5) 

   (10 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

GCE Further Pure Mathematics and Decision Mathematics mock paper mark schemes – UA019582 3 

PMT



Question 
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6. (a) 
3

4
4

PQ
− 
 =  
 − 


 ,   

2
2
2

QR
 
 =  
 − 


 B1 

  
0

3 4 4 14
2 2 2 14

PQ QR
 
 × = − − = − 
 − − 

i j k
 

 
M1  

A2, 1, 0 (4) 

 (b) 
0 1 0

. 1 3 . 1 2 2
1 1 1

x
y y z
z

       
       = − = − ⇒ + = −       
       
       

    or equivalent M1 A1 (2) 

 (c) 2y z+ = −   

  6x y z+ − =   

  Let z λ=   2, 2 8y xλ λ⇒ = − − = +  M1 A1 A1 

  
8 2
2 1

0 1
λ

   
   = − + −   
   
   

r  M1  

  
8 2
2 1

0 1

    
    − − × − =    

        

r 0  A1 (5) 

   (11 marks) 
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7. (a) 
2 0 9 3 18 9
1 1 0 3 12 3
0 2 1 2 8 2

k k
λ

+      
      = =      
      − − − −      

 M1 

  4 3 18 36 6k kλ = ⇒ + = ⇒ =                                                                          M1 A1 (3) 

 (b) 4λ =  is an eigenvalue B1 

  ( ) ( )( )( )
2 6 0

1 1 0 1 2 1 6
0 2 1

λ
λ λ λ λ

λ

−
− = − − − −
− −

 M1  

  ( )( ) ( )( )( )21 3 4 1 4 1λ λ λ λ λ λ− − − = − − +  M1 

  ( )4, 1, 1λ = −                                                              1 and 1−  A1 (4) 

 (c) 
2 6 0 2 8 4
1 1 0 2 2
0 2 1 2 0

t t
t t
t

− −    
    = −    
    −    

 M1 A2,1,0 

  8 4, 2 2, 0x t y t z= − = − =   

  x – 4y – 4 = 0 M1 A1 (5) 

   (12 marks) 
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8. (a) 2d d5sec tan , 3sec
d d

x yu u u
u u
= =         

                                
2d 3sec 3

d 5sec tan 5sin
y u
x u u u

 = = 
 

 B1 

                                 ( )33tan 5sec
5sin

y u x u
u

− = −  M1 

    Leading to           ( )3 5 sin 15 sec tan sinx y u u u u= + −   

                                 
21 sin3 5 sin 15

cos
ux y u

u
 −

= +  
 

  

                                 3 5 sin 15cosx y u u= +   ()              M1  

A1 cso (4) 

 (b) Equations of asymptotes        3
5

y x= ±                                both            B1 

  Eliminating y or x between 3 5 sin 15cosx y u u= +  and 3
5

y x=          

                                             3 3 sin 15cosx x u u= +   

                                               5cos 3cos,
1 sin 1 sin

u ux y
u u

= =
− −

    M1 A1 

  Similarly between  3 5 sin 15cosx y u u= +  and 3
5

y x= −   

                                   5cos 3cos,
1 sin 1 sin

u ux y
u u

= = −
+ +

  M1 A1 

  Let  ( ),M Mx y be the coordinates of the mid-point of RS.  

  2

1 5cos 5cos 5cos 2 5sec
2 1 sin 1 sin 2 1 sinM

u u ux u
u u u

   = + = =   − + −   
 M1 

  2

1 3cos 3cos 3cos 2sin 3tan
2 1 sin 1 sin 2 1 sinM

u u u uy u
u u u

   = − = =   − + −   
 A1 

  The coordinates ( ),M Mx y  are the same as P.  

  P is the mid-point of RS. ()                                 A1 cso (8) 

   (12 marks) 
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