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zero result. 
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Answer ALL questions.  Write your answers in the spaces provided.

1. The curve C has equation

y = 9 cosh x + 3 sinh x + 7x

 Use differentiation to find the exact x coordinate of the stationary point of C, giving your 
answer as a natural logarithm.

(6)
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Answer ALL questions.  Write your answers in the spaces provided.

1. The curve C has equation

y = 9 cosh x + 3 sinh x + 7x

 Use differentiation to find the exact x coordinate of the stationary point of C, giving your 
answer as a natural logarithm.
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2. An ellipse has equation 
x y2 2

25 4
1+ =

 The point P lies on the ellipse and has coordinates (5cos θ, 2sin θ), 0
2
πθ< <

 The line L is a normal to the ellipse at the point P.

 (a) Show that an equation for L is

5x sin θ – 2y cos θ = 21sin θ cos θ
(5)

 Given that the line L crosses the y-axis at the point Q and that M is the midpoint of PQ,

 (b) find the exact area of triangle OPM, where O is the origin, giving your answer as a 
multiple of sin 2θ

(6)
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2. An ellipse has equation 
x y2 2

25 4
1+ =

 The point P lies on the ellipse and has coordinates (5cos θ, 2sin θ), 0
2
πθ< <

 The line L is a normal to the ellipse at the point P.

 (a) Show that an equation for L is

5x sin θ – 2y cos θ = 21sin θ cos θ
(5)

 Given that the line L crosses the y-axis at the point Q and that M is the midpoint of PQ,

 (b) find the exact area of triangle OPM, where O is the origin, giving your answer as a 
multiple of sin 2θ

(6)
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Question 2 continued 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

Leave 
blank

7

*P59760A0732* Turn over

Question 2 continued 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q2

(Total for Question 2 is 11 marks)
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Question 2 continued 
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3. Without using a calculator, find

 (a) 
1
4 132

2

1

x x
x

+ +−∫ d ,  giving your answer as a multiple of π,
(5)

 (b) 
1

4 12 342
1

4

x x
x

− +−∫ d ,  giving your answer in the form p q rln +( )2 ,

 where p, q and r are rational numbers to be found.
(7)
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3. Without using a calculator, find
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+ +−∫ d ,  giving your answer as a multiple of π,
(5)
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1

4 12 342
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x x
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− +−∫ d ,  giving your answer in the form p q rln +( )2 ,

 where p, q and r are rational numbers to be found.
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Question 3 continued
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Question 3 continued
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4. 

M = −














1 0
1 1 1
1 3

k

k
, where  is a constantk

 (a) Find M–1 in terms of k.
(5)

 Hence, given that k = 0

 (b) find the matrix N such that 

MN = −
−















3 5 6
4 1 1
3 2 3

(4)
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Question 4 continued
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Question 4 continued
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5. Given that y = artanh(cos x)

 (a) show that
d
d

cosec y
x

x= −
(2)

 (b) Hence find the exact value of

6

cos  artanh(cos x)  dx
0

π

x∫
 giving your answer in the form a b cln +( ) +3 dπ, where a, b, c and d are rational 

numbers to be found.
(5)
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Question 5 continued
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Question 5 continued
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6. The coordinates of the points A, B and C relative to a fixed origin O are (1, 2, 3), 
(–1, 3, 4) and (2, 1, 6) respectively.  The plane Π contains the points A, B and C.

 (a) Find a cartesian equation of the plane Π.
(5)

 The point D has coordinates (k, 4, 14) where k is a positive constant.

 Given that the volume of the tetrahedron ABCD is 6 cubic units,

 (b) find the value of k.
(4)
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Question 6 continued
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

Leave 
blank

23

*P59760A02332* Turn over

Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q6

(Total for Question 6 is 9 marks)

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

299Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and  
Pure Mathematics – Sample Assessment Materials (SAMs) – Issue 3 – June 2018 © Pearson Education Limited 2018



Leave 
blank

24

*P59760A02432*

7. The curve C has parametric equations

x t y t t= =3 4 0 14 3, ,  

 The curve C is rotated through 2π radians about the x-axis.  The area of the curved surface 
generated is S.

 (a) Show that
1 1
5 2 2

0
( 1) dS kπ t t t= +∫

  where k is a constant to be found.
(4)

 (b) Use the substitution u2 = t2 + 1 to find the value of S, giving your answer in the form 
( )11 2 4pπ − where p is a rational number to be found.

(7)
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Question 7 continued
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Question 7 continued
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8. I x x nn
n= ∫ tanh ,

ln
2

0

2

0d   

 (a) Show that, for n  1

I I
nn n

n

= −
−





−

−

1

2 11
2 1

3
5

(5)
 (b) Hence show that 

tanh ln
ln

4

0

2

2x x pd = +∫
  where p is a rational number to be found.

(5)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Q8

(Total for Question 8 is 10 marks)
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Further Pure Mathematics FP3 Mark scheme 

Question  Scheme Marks 

1 9cosh 3sinh 7y x x x     

d 9sinh 3cosh 7
d
y x x
x
    Correct derivative B1 

   e e e +e
9 3 7 0

2 2

x x x x 
  

 

Replaces sinhx and coshx by 
the correct exponential 
forms 

M1 

Note that the first 2 marks can score the other way round: 

M1: 
   e +e e e

9 3 7
2 2

x x x x

y x
 

    

B1:
   e e e +ed 9 3 7

d 2 2

x x x x
y
x

 
    

 

212e 14e 6 0x x     oe 
M1: Obtains a quadratic in 
ex M1 A1 
A1: Correct quadratic 

  3e 1 2e 3 0 e ...x x x      Solves their quadratic as far 
as ex = ... M1 

1ln
3

x    
 

 
cso (Allow –ln3)   3e

2
x    

need not be seen. Extra 
answers, award A0 

A1 

Alternative 
d 9sinh 3cosh 7
d
y x x
x
    Correct derivative B1 

2 29sinh 3cosh 7 81sinh 9cosh 42cosh 49x x x x x         
272cosh 42cosh 130 0x x    Squares and attempts 

quadratic in coshx 
M1 

   53cosh 5 12cosh 13 0 cosh
3

x x x      M1: Solves quadratic 
M1 A1 

A1: Correct value 
25 5ln 1

3 3
x

         
 Use of ln form of arcosh M1 

1ln
3

x    
 

 cso (Allow – ln3) A1 

NB:  Ignore any attempts to find the y coordinate 
(6 marks) 
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