
 

Mark Scheme (Results) 
Summer 2010 

 

 
 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

Further Pure Mathemat ics FP3 (6669) 
 
 
 
 
 

 
 

Edexcel Limited. Registered in England and Wales No. 4496750  
Registered Office: One90 High Holborn, London WC1V 7BH 

GCE  

 



 

 

Edexcel is one of the leading examining and awarding bodies in the UK and 
throughout  the world. We provide a wide range of qualif icat ions including 
academic, vocat ional, occupat ional and specif ic programmes for employers.  

Through a network of UK and overseas off ices, Edexcel’ s cent res receive the 
support  they need to help them deliver their educat ion and t raining 
programmes to learners.  

For further informat ion, please call our GCE line on 0844 576 0025, our GCSE 
team on 0844 576 0027, or visit  our website at  www.edexcel.com.  

 

 

 

 

 

 

If  you have any subj ect  specif ic quest ions about  the content  of this 
Mark Scheme that  require the help of a subj ect  specialist ,  you may 
f ind our Ask The Expert  email service helpful.   
 
Ask The Expert  can be accessed online at  the following link:  
 
ht tp:/ / www.edexcel.com/ Aboutus/ contact -us/   
 
  
 

 

 

 
 
 
 

 

 

 
 

 

 

Summer 2010 

Publicat ions Code UA023931 

All the material in this publicat ion is copyright  
© Edexcel Ltd 2010



GCE Further Pure Mathemat ics FP3 (6669) Summer 2010 

June 2010 

Further Pure Mathemat ics FP3 6669 

Mark Scheme 

 

Question 

Number 
Scheme Marks    

1. 8,
a

e
± =

  
2ae± =  B1, B1 

 
2 16

a
ae a

e
× = =   

 4a =  B1 

 
2 2 2 2 2 2(1 )b a e a a e= − = −   

 2 16 4 12b⇒ = − =  M1 

 12 2 3b⇒ = =  A1           (5) 
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Question 

Number 
Scheme Marks    

2. 
2 24 13 ( 2) 9x x x+ + = + +

  
 B1 

 2

1 1 2
arctan

( 2) 9 3 3

x
dx

x

+⎛ ⎞= ⎜ ⎟+ + ⎝ ⎠∫  M1 A1 

 ( )
1

2

1 2 1
arctan arctan1 arctan 0

3 3 3

x

−

⎡ + ⎤⎛ ⎞ = −⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
 M1 

 
12

π
=  A1           (5) 
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Question 

Number 
Scheme Marks    

3(a) 

2

21 2sinh 1 2
2

x xe e
rhs x

−⎛ ⎞−
= + = + ⎜ ⎟

⎝ ⎠   
 M1 

 
2 22 2

2

x x
e e

−+ − +
=  M1 

 
2 2

cosh 2
2

x x
e e

x lhs
−+

= = =
 

A1         (3) 

   

(b) 21 2sinh 3sinh 15x x+ − =   

 22sinh 3sinh 14 0x x− − =  M1                

 ( ) ( )sinh 2 2sinh 7 0x x+ − =  M1 

 
7

sinh 2,
2

x = −  A1 

 ( ) ( )2ln 2 ( 2) 1) ln 2 5x = − + − + = − +  M1 

 

2
7 7 7 53

ln 1) ln
2 2 2

x
⎛ ⎞ ⎛ ⎞+⎛ ⎞⎜ ⎟= + + = ⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠

 A1         (5) 
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Question 

Number 
Scheme Marks    

4(a) ( ) ( ) ( )
1

cos d sin sin d
n

n n
a x x x a x x n a x x x

−

− = − + −∫ ∫    
M1A1 

 ( )
0

sin 0
a

n
a x x⎡ ⎤− =⎣ ⎦  A1 

 ( ) ( )( )
2

1
cos 1 cos d

n
n

n a x x n n a x x x
−

−= − − − − −∫
 

dM1          

 
1

2I ( 1)In

n n
na n n

−
−= − −  A1         (5) 

   

(b) 
2

2
0

I 2 2 cos d
2

x x

ππ⎛ ⎞= −⎜ ⎟
⎝ ⎠ ∫  M1 A1     

 [ ]2
0

2 sin 2x
π

π π= − = −  A1         (3) 
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Question 

Number 
Scheme Marks    

5(a) ( )
2

3
2ar cosh 3

9 1

dy
x

dx x
= ×

−    M1A1A1 

 ( )29 1 6ar cosh 3
dy

x x
dx

− =   

 ( ) ( )( )
2

229 1 36 ar cosh 3
dy

x x
dx

⎛ ⎞− =⎜ ⎟
⎝ ⎠  

dM1          

 ( )
2

29 1 36
dy

x y
dx

⎛ ⎞− =⎜ ⎟
⎝ ⎠

 A1         (5) 

   

(b) 
( )

2 2
2

2
18 9 1 2 36

dy dy d y dy
x x

dx dx dx dx

⎧ ⎫⎪ ⎪⎛ ⎞ + − × × =⎨ ⎬⎜ ⎟
⎝ ⎠⎪ ⎪⎩ ⎭

 M1 {A1} A1  

 ( )
2

2

2
9 1 9 18

d y dy
x x

dx dx
− + =  A1         (4) 
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Question 

Number 
Scheme Marks    

6(a) 1 0 3 6 6

0 2 1 1 1

0 1 6 6k

λ
⎛ ⎞⎛ ⎞ ⎛ ⎞
⎜ ⎟⎜ ⎟ ⎜ ⎟− =⎜ ⎟⎜ ⎟ ⎜ ⎟
⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠⎝ ⎠ ⎝ ⎠

  
  

 

24 6

4

6 6 6k

λ
λ
λ

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟=⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟+⎝ ⎠ ⎝ ⎠

  

 Uses the first or second row to obtain  4λ =  
 

M1A1    (2) 

   

(b) Uses the third row and their 4λ =  to obtain 

6 6 24 3k k+ = ⇒ =  
M1 A1   (2) 

(c) 1 0 3

0 2 1 0

3 0 1

λ
λ

λ

−
− − =

−
                 

 ( ) ( )( )( ) ( )( ) ( )( )1 2 0 0 1 3 3 0 3 2 01 0λ λ λ λλ⇒ − − − − − − + − − − =− −  M1 A1 

 
( )( )( ) ( ) ( ) ( )( )2
1 92 1 2 2 9 1 0λ λ λ λ λ λ− + =⇒ − − − + + − − =

 

( )3 12 16 0λ λ− − =  
 

 
( )( )22 2 8 0λ λ λ⇒ + − − =

 

( )( )( )2 2 4 0λ λ λ⇒ + + − =  

 

 

M1 

 2,4λ = −  A1         (4) 

(d) Parametric form of  1l   :  ( )2, 3 ,4 1t t t+ − −  M1 

 

1 0 3 2 13 1

0 2 1 3 10 1

3 0 1 4 1 7 5

t t

t t

t t

+ −⎛ ⎞⎛ ⎞ ⎛ ⎞
⎜ ⎟⎜ ⎟ ⎜ ⎟− − = −⎜ ⎟⎜ ⎟ ⎜ ⎟
⎜ ⎟⎜ ⎟ ⎜ ⎟− +⎝ ⎠⎝ ⎠ ⎝ ⎠

 M1 A1 

 Cartesian equations of 2l  :  
1 1 5

13 10 7

x y z+ + −
= =  ddM1A1(5) 
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Question 

Number 
Scheme Marks    

7(a) 1

4 1 0 4

6 2 1 2

⎛ ⎞
⎜ ⎟− = ⎜ ⎟
⎜ ⎟− ⎝ ⎠

i j k

  
 M1 A2(1,0) 

 

1 3

4 0 5

2 1

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟• =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  

 

1

4 5

2

⎛ ⎞
⎜ ⎟• =⎜ ⎟
⎜ ⎟
⎝ ⎠

r
 

M1A1    (5) 

(b) 

Equation of  l   is  

6 1

13 4

5 2

t

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= +⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

r  M1 

 At intersection  

6 1

13 4 4 5

5 2 2

t

t

t

+⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟+ • =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟+⎝ ⎠ ⎝ ⎠

 M1             

 ( ) ( )6 4 13 4 2 5 2 5 3t t t t⇒ + + + + + = ⇒ = −  M1 

 N is  ( )3,1, 1−
 

A1         (4) 

(c) ( ) ( )3 12 6 5 13 3 189PN PR = − − − − − − =i j k i j k
JJJG JJJG
i i  M1 A1ft 

 9 144 36 25 169 9 cos 189NPR+ + + + =  A1 

 sin 189 sin 3.61NX NP NPR NPR= = =  M1A1    (5) 
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Question 

Number 
Scheme Marks    

8(a)  
4sec tan

dx
t t

dt
=

  
22sec

dy
t

dt
=

    
 B1 (both) 

 

     

22sec

4sec tan

dy t

dx t t
=

     

1

2sin t

⎛ ⎞=⎜ ⎟
⎝ ⎠

 M1 

 ( )1
2 tan 4sec

2sin
y t x t

t
− = −

 
M1 A1 

 
24sin 4

2 sin
cos cos

t
y t x

t t
− = −   

 
24 4sin

2 sin 4cos
cos

t
y t x x t

t

−
= − = −  A1         (5) 

(b) Gradient of  2l   is 2sin t−  M1 

  2 siny x t= −
 

A1 

 ( )
2

4cos
2 2 sin sin 4cos

1 4sin

t
x t t x t x

t
− = − ⇒ =

+
 M1 A1 

 
2

8sin cos

1 4sin

t t
y

t

−
=

+
 

 

M1 A1 

 ( )
( ) ( )

2

2 2 2
2

2 2

2 2
2 2

16cos 64sin cos

1 4sin 1 4sin

t t t
x y

t t

⎛ ⎞
⎜ ⎟+ = +
⎜ ⎟+ +⎝ ⎠

  

 ( )
( )

( )
4 4

2
2

4 2
2 2

256cos 256cos
1 4sin

1 4sin 1 4sin

t t
t

t t
= + =

+ +
 M1 

 ( ) ( ) ( )
2 2 2 4

2 2

2 2 2
2 2 2

256cos 256sin cos 256cos
16 4

1 4sin 1 4sin 1 4sin

t t t t
x y

t t t
− = − =

+ + +
 A1         (8) 
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